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Molten iron runs white hot from a huge 
ladle into an open hearth furnace for con- 
version into steel. The quality of this steel 
is the responsibility of this engineer. He 
also assists in coordinating open hearth 
operations and incoming taw materials 
and plans improvements in methods. This 
is a typical example of one of the many 
opportunities for engineering graduates 
at United States Steel, 


In choosing your career...consider United States Steel 
... the leader in the one industry that’s truly basic! 


i has been said: “United States Steel ig 
the industrial family that serves the nation 
and the world.”’ For in our homes and fac- 
tories... in communications... in transpor- 
tation —steel is basic, 


This means that in the complex and rami- 
fied organization which constitutes United 
States Steel, unlimited opportunities are pre- 
sented to the college graduate—whether his 
preference is engineering, administrative 
work, or any of a score or more of other 
activities in this highly diversified industry. 


In the final analysis, United States Steel is 
men... men of high caliber, exceptional 
ability, broad vision and complete dedication, 
Traditionally, United States Steel looks to 
its young men of today to become its leaders 
of tomorrow, 


For complete information on the oppor- 
tunities available at United States Steel for 
young men of ambition and foresight, send 
for a copy of our free book —Paths of Oppor- 
tunity, Doing 80 may very well be the begin- 
ning of a successful and rewarding career for 
you at United States Steel. 


| United States Steel Corporation, Personnel Division | 
| 525 William Penn Place, Pittsburgh 30, Pa. | 
Please send me a free copy of your book, “Paths of Opportunity.” 
| (College) oe (Course) (Date of graduation) = 
| Address ........... | 
| | 
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A good 
combination 


is hard to beat 


So is the future of the man who charts his 
course wisely. Choose a company that offers 
you the combination of opportunities so 
necessary to your professional growth, At 
Bendix you will find such a combination—a 
tradition of achievement and continued 
growth spanning more than three decades, a 
forward-thinking management team that is 
truly “engineering minded”, unexcelled facil- 
ities, a diversity of products serving every 
basic industry. Engineering is a key factor in 
the company’s operations. Bendix has a con- 
tinuous need for the best engineering talent 
available, 


Bendix has long adhered to a policy of 
advancement from within, Of the nine new 
divisions added during the past seven years, 
all have been staffed from within. With a 
diversity of products and engineering oppor- 
tunities at hand, you may assure your future 
at one of twenty-four Bendix divisions located 
throughout the country, working in the field 
of your choice. 


Bendix has need of men of talent in such 
fields as Electronics, Electromechanies, Ultra 
sonics, Systems, Computers, Automation and 
Controls, Radar, Nucleonics, Combustion, 
Air Navigation, Hydraulics, Instrumentation 
Propulsion, Metallurgy, Communications, 
Carburetion, Solid State Physics, Aerophysies 
and Structures. 


Check with the placement director for 
information regarding Bendix opportunities 
and interview dates, Or write to Dr, Gerald 
A. Rosselot, Director of University and 
Scientific Relations, Bendix Aviation Corpo- 
ration, 1107 Fisher Building, Detroit 2, 
Michigan 


A thousand products a million 


AVIATION CORPORAT 
Fisher Bidg., Detroit 2, 
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An FTL “First”- 
TACAN 


(Tactical Air Navigation ) 


REVOLUTIONARY AIR NAVIGATION 
SYSTEM EXEMPLIFIES CREATIVE, 
CHALLENGING ASSIGNMENTS 
AwaitinG you at FTL 


TACAN, new bearing and distance nav- 
igation system for military aircraft, is 
only one of many major developments 
pioneered by Federal Telecommunica- 
tion Laboratories. 

Our long-range program is diversified 
and inspiring ...offering unlimited op- 
portunities for achievement and rapid 
professional recognition. 

If you have the background and abil- 
ity you will advance quickly at FTL... 
where facilities are the finest...where 
leadership is dynamic, cooperative. 

You'll enjoy FTL’s “small-company” 
project system ... plus working “in the 
country,” but only minutes from New 
York City. Look ahead... write today 
for the unique FTL-IT&T story. 


EAST COAST ASSIGNMENTS INCLUDE: 


Radio Communication Systems 

Traveling Wave Tubes 

Electronic Countermeasures 
Air Navigation Systems 

Antennas * Missile Guidance 

Transistors and other Semiconductor Devices 
Computers * Telephone and 
Wire Transmission Systems 


Opportunities for relaxed living and career. 
building also at FIL’'s West Coast Labora- 
tories: San Fernando, Cal., 15151 Bledsoe 
5t.— openings in Digital Computers, Inertial 
Navigation Systems and Infra Red Systems. 
Palo Alto, Cal., 937 Commercial $t,—open- 
ings in Carrier Systems. 


Laboratories 


A Division of international Telephone 
and Telegraph Corporation 
500 Washington Ave., Nutley, N. J. 


268 minutes via bus from N. Y. C. 


East Coast Laboratory and Microwave Tower 
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THE LOCKHEED MISSILE SYSTEMS 


| Advanced Study Program for 
| M.S. and Ph.D. DEGREES 
in science and engineering 


University of California at Los Angeles + University of Southern California 
University of California at Berkeley + Stanford University 


The Graduate Study Council offers an Advanced Study Program to enable 
qualified individuals to obtain M.S. or Ph.D. degrees. Under this program the 
participants are employed in their chosen fields of research and development 
at Lockheed Missile Systems while concurrently pursuing graduate study. 
Eligible students must be U.S. citizens holding M.S. or B.S. degrees 

in fields of Engineering, Mathematics and Science applicable to missile 
systems research and development. 


Students are invited to contact their Placement Officer for additional information 
or write: 


COLLEGE RELATIONS DIRECTOR 


bard wa ISSILE SYSTEMS 


A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 


PALO ALTO « SUNNYVALE «¢ VAN NUYS ¢ CALIFORNIA 
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Editorial: 


omplacency Conviction? 


“We are moving from a decade 
of technological complacency into 
a decade of technological decision.” 
Thus John R, Dunning, Dean of the 
School of Engineering at Columbia 
University, summarizes the future 
of our nation, and indicates the 
impact of Russian technical prog- 
ress upon every working engineer, 
engineering student, and engineer- 
ing teacher. How can we, who have 
chosen the engineering profession, 
meet the crucial demands that face 
us? 

How many of us as students 
know why we want to be engi- 
neers? What do we really want to 
do when we graduate? What moti- 
vates our performance in the class- 
room? What really concerns us as 
being most important? Too many 
of us forget that our doing the best 
job as students requires us to find 
a purpose and a meaning in our 
work, Too many of us are educated 
in spite of ourselves, rather than 
because of our conscious effort. 
And far too many of us, whether 
we are studying liberal arts or a 
specialized field, graduate without 
understanding what education real- 
ly is. We have a good time, are 
collegiate, act indifferent because it 
is the thing to do, and leave college 
intellectually overconfident and 
spiritually undernourished. 

Hlow many practicing engineers 
and professors can define why they 
are ewes what they do? How often 
do the routine and repetition stifle 
the reason and relationship of daily 
work? A conscious effort to do the 
job better today than the day be- 
fore, and to show enthusiasm for 
doing or teaching something worth- 
while can greatly influence others 
in their estimation of the engineer- 
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ing profession, and profoundly en- 
courage young poor to persist in 
their aspirations to be engineers. 

Sputnik has our atti- 
tude as well as our ability. Every 
engineer, and especially students 
and teachers, cannot escape the 
need to strive for more knowledge 
and higher quality of performance. 
We cannot take for granted that in 
missile development, nuclear power, 
space flight, and survival we will 
somehow come out on top in typ- 
ical American fashion. Engineers 
with a true professional spirit of 
dedication and creativity are need- 
ed now to insure the very existence 
of the American heritage of free- 
dom. Most of us have a lot of soul 
searching to do. Most of us have 
taken too much for granted, too 
long. 

Engineering students at Cornell 
who are irritated about having to 
do a careful, thorough job, and are 
amused when they get a poor mark, 
should remember that their Russian 
counterparts consider it an honor 
to get training of equal technical 
quality. Education is more than 
taking—it is giving as well. Every 
engineering student must assume 
the responsibility to attain more 
than technical competence. He 
must broaden his vision and values 
through a balance of university 
experiences. 

To be engineers qualified to meet 
the demands of society, students 
must take the initiative to read 
about their field beyond textbook 
assignments, cultivate faculty mem- 
bers in an effort to benefit from 
their personal experience, and 
learn something of the aspirations 
and creations of those who are not 


engineers. Engineering students 
must develop a professional sense 
of values based on a knowledge of 
why they are engineers and what 
they must do to serve others. 

In an effort to relate technical 
skills to the world of human need, 
Dr. Glenn A. Olds, Director of Cor- 
nell United Religious Work, has 
proposed a course for engineering 
students. Dr. Olds desires to teach 
a course in the meaning of engi- 
neering and its implications in 
society. The course will strive to 
stimulate and guide engineering 
students in molding an effective 
working philosophy. 

We believe there is an urgent 
need for Dr, Old’s course, to help 
students formulate a meaningful 
perspective to culminate their five 
years of engineering training. We 
ask students, faculty and alurnni to 
carefully evaluate their personal re- 
action to such a course, and to 
write us their comments and criti- 
cisms. The course could be offered 
during the fourth or fifth year as an 
elective. 

Engineering students today must 
become more than technicians as 
they assume responsible roles of 
leadership tomorrow. They must 
know themselves, their heritage, 
and their potentiality. A course de- 
signed to stimulate and coordinate 
such knowledge will help make 
Cornell engineers men of value in 
an age of technological decision. 
We urge you to express your sup- 
port for this worthy addition to the 
engineering curriculum, in the sin- 
cere belief that the course will 
enable students to replace compla- 
cency with conviction. R.G.B. 
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Dr. Arne Wikstrom 


Pictured above is our new Research and Development Center now 
under construction in Wilmington, Massachusetts. Scheduled for 
completion in early 1958, this ultramodern laboratory will house 
the scientific and technical staff of the Aveo Research and Advanced 
Development Division, 


Aveco's new research division now offers unusual and excit- 
ing career opportunities for exceptionally qualified and 
forward-looking scientists and engineers in such fields as: 


Science: 
Aerodynamics + Electronics Mathematics Metallurgy 
Physical Chemistry + Physics - Thermodynamics 


Engineering: 
Aeronautical Applied Mechanics Chemical Electrical 
Heat Transfer + Mechanical + Reliability - Flight Test 


Write to Dr. R, W. Johnaton, Scientific and Technical Relationa, 
Aveo Research and Advanced Development Division, 
20 South Union Street, Lawrence, Maasachusetta, 


A SCIENTIST-ENGINEER 
SPEAKS ABOUT AVCO 


ORE AND MORE it is being appreciated that no sharp border- 

line between science and engineering should exist. These 
two fields must strongly overlap to bring into being the fullest 
creativity of both. 


To span the gap between science and engineering is one of the 
big problems—it is one which no laboratory can ignore. In this 
no-man’s-land there are engineers who are physicists and physi- 
cists who are engineers. Avco is encouraging a staff of such men, 
men who are highly trained in the sciences but who realize that 
the ultimate goal is to apply this knowledge in ways that will 
enable mankind to live better in a better world of tomorrow. 


Industrial research must rest on the foundation provided by the 
creative basic scientist. Yet its end product—new commercial 
items, new defense systems and new techniques—comes into 
being only through the insight and skill of the creative engineer. 


Avco’s newest division has a climate of creativity, coupled with 
long-range corporate goals. In this atmosphere creative and far- 
sighted professional men, whether scientist, engineer or any one 
of the infinite number of combinations thereof, will find rewarding 
work at the Research and Advanced Development Division 
of Aveo. 


‘4 Dr. Arne Wikstrom 
Special Technical Assistant to the President 
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To meet the challenge for a wide-range material—glass in many 
forms finds new and exciting applications in modern living, 

Look around you. In buildings, aircraft, automobiles, fac- 
tories, homes, research laboratories and in college basketball 
arenas—versatile glass performs diverse roles extremely well. It 
can be made to remain rigid at blast furnace temperatures, shield 
from atomic radiation, resist corrosive chemicals, have the tensile 
strength of bronze. Glass can be made to resist terrific impact, 
withstand supersonic speeds and be bent into the delicate are of 
a shatter-proof windshield. No wonder glass is used in thousands 
of ways to make things more appealing—lighter, brighter, better. 

Yes, look around. Everywhere, the potentialities of glass are 
being looked at, looked into and developed. 

Have you thought about looking into a career in glass? If you 
have an aptitude for creative thinking, enjoy challenging assign- 
ments, like the excitement of looking beyond tomorrow, then by 
all means, look into your career possibilities with Pittsburgh 
Plate Glass Company. Contact your Placement Officer now or 
write to the Manager College Relations, Pittsburgh Plate Glass 
Company, One Gateway Center, Pittsburgh 22, Pennsylvania, 


PAINTS « GLASS + CHEMICALS + BRUSHES + PLASTICS + FIBER GLASS 


PUATE COMPANY 
345 PLANTS, MERCHANDISING BRANCHES, AND SALES OFFICES LOCATED IN 250 CITIES 
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Here at the Materials Testing Reactor, 
operated by Phillips Petroleum Com- 
pany for the Atomic Energy Commission 
near Idaho Falls, Idaho, radiation level 
is checked before placing a sample of 
material under neutron bombardment. 


OPPORTUNITIES FOR YOUNG MEN ON THE 
FRONTIERS OF SCIENCE AND ENGINEERING | 


Careers in research are being offered to many techni- 
cal graduates at Phillips Petroleum Company. For 
example, at the National Reactor Testing Station 
Phillips has over 1500 employees who operate the new 
Engineering Test Reactor, which develops the highest 
known radiation intensity . .. the Chemical Processing 
Plant (where spent fuel elements from nuclear re- 
actors are processed for recovery of unconsumed 
uranium)... the Materials Testing Reactor . . . and 
other important facilities of the Atomic Energy 
Commission, 


Other fine opportunities for technical graduates are 
available in the various Phillips plants manufacturing 
such diversified products as gasoline, motor oil, rub- 
ber, polyethylene plastics, carbon black, and fertilizer. 
Whether you are looking for a career in research, 
design, construction, operation, or any of a dozen 
other specialties, you have a wide selection of pos- 
sibilities with Phillips, 


If you want a career with a future, we invite you to 
write to our Technical Manpower Division for further 
information. And when the Phillips representative 
visits your campus, be sure to arrange for an interview 


In McGregor, Texas, Phillips Rocket Fuels Division 
operates Air Force Plant 66—an important in- 
stallation with up-to-date facilities for develop- 
ment, test-firing and manufacture of solid 
propellants for missiles and rockets, Phillips 


D. R. McKeithan, Director 
Technical Manpower Division 
PHILLIPS PETROLEUM COMPANY 
Bartlesville, Okiahoma 
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LOOK 
WHO’S 
IN THE 


Perhaps you have heard some classmate say, almost complacently, 
“Times have changed.” 


and equally With many branches of industry today openly competing for good 
important, science and engineering graduates, who can blame the young graduate-to-be 
for feeling supremely confident. You know you can get a job, 
are you going to know that salaries are high and are fully aware that 
get somewhere? men with technical backgrounds are moving up to administrative 
positions in ever-increasing numbers. 


Nevertheless, in many respects, times have not changed at all. 
That “first job” is every bit as important today as it was five, ten, twenty 
years ago. Starting salaries remain only one of many factors to be 
considered. And a man’s future is still necessarily linked to the future 
of the company for which he works. Moreover, a thoughtful examination 
of such matters as potential growth, challenge, advancement policy, 
facilities, degree of self-direction, permanence, benefits and the like often 
indicates that real opportunity still does not grow on trees. 


For factual and detailed information about careers with the 
world’s pioneer helicopter manufacturer, write Mr. Richard L. Auten, 
Personnel Department. 


AIRCRAFT 


One of the Divisions of United Aircraft Corporation 
BRIDGEPORT-STRATFORD, CONNECTICUT 
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Wheeling, West Virginia — 
SUBSTATION ENGINEER Wil- 
bur Kelvington outlines 
plans for service extensions 
to new customers, 


New York City ~~ NUCLEAR 
POWER ENGINEER Robert 
Hunter looks to the future 
in nucleat power research 
and development work, 


Roanoke, Va.—ELECTRONICS 
ENGINEER Curtis Bondurant 
finds electronics fascinating 
and in widespread use on the 
AGE System. 


Pikeville, Kentucky — DIS- 
TRICT SUPERVISING ENGI- 
NEER James R. Burdsal and 
Line Foreman discuss a pow- 
er line maintenance problem. 


Glen Lyn, Virginia — CHEMI- 
CAL ENGINEER David E. Ket- 
tlewell supervises the chem- 
ical laboratory at a major 
power station. 


New York City-—MECHANICAL 
ENGINEER Alfred J, Banks 


with a model of a new AGE 
generating unit. 


New York City—CiViL ENGI- 
NEER Francis P, Keane helps 
design power plants and 
auxiliary facilities, 


New York City——MECHANICAL 
ENGINEER John Tillinghast 
confers with manufacturer 
and colleagues on 
critical steam pressure unit. 


Fort Wayne, Indiana — S$UB- Lima, Ohio — INDUSTRIAL 
STATION ENGINEER Allen Wil- 
son supervises installation 
of 345,000-volt oil circuit 
breaker, 


POWER ENGINEER Cal Carlini 
tackles a difficult engineer- 
ing problem posed by a ma- 
jor customer, 


| 


Beverly, Ohio-— TEST ENGINEER Norman Roanoke, Virginia-——~ COMMERCIAL MAN- Fort Wayne, Indiana-~COMMUNICATIONS Butier, indiana — DISTRICT MANAGER 

Blair taking readings in the control room AGER John W. Vaughan directs the pro- ENGINEER Wilho R. Roy has responsibili- William R. Nimmo supervises the restora- 

of @ 430,000-kw generating pliant. motion and sale of electric power to ties in radio, microwave and carrier cur- tion of service during a storm. 
customers, rent communications. 


SYSTEM OPERATION New York City — SYSTEM PLANNING EN- Philo, Ohio — MECHANICAL ENGINEER Canton, Ohio—SYSTEM OPERATION ENGI- 


Columbus, Ohio — 
ENGINEER William 0, Omspach helps pian GINEERS Conrad F. DeSieno and Anthony Aian G. Lioyd helps supervise installation WEER Richard P, Blaes helps to coordi- 
economical operation of world’s largest F. Gabrielle plan the AGE System of the of world’s first super-critical pressure mate load scheduling and the exchange 


private power system. future with a network analyzer, generating unit. of power with other electric utilities. 


Electric Power System. Find out about career oppor- 
tunities for YOU at AGE. Read our new 24-page bro- 
chure “Join the Company that Makes the News!” It's 
at your local placement office .. . or write for your own 
copy to any of the addresses listed below, attention: 
Employee Relations Department. 


He's a man with a future. He may be any of the eighteen 
engineers pictured above who daily solve problems of 
energy conversion, power application, transmission and 
distribution. Or he may be one of our nearly 800 other 
engineers who work in eight states solving many stim- 
ulating and challenging problems faced by the AGE 


American Gas and Electric Service Corporation, 30 Church Street, New York 8, N. Y. * Ohio Power Company, 301-315 Cleveland 

Avenue, $.W., Canton 2, Ohio * Indiana & Michigan Electric Company, 2101 Spy Run Avenve, Fort Wayne I, Indiana * Kentucky 

Power Company, 15th Street and Carter Avenue, Ashland, Kentucky * Wheeling Electric Company, Wheeling, West Virginia 
Appalachian Electric Power Company, 40 Franklin Road, Roanoke 9, Virginia 


AMERICAN GAS AND ELECTRIC SYSTEM 
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Preparing the Ground for a New Norton Grinding Wheel Plant, No. 8 


Building More Space for Abrasive Storage 


Norton is a successful, long-estab- 
lished company with a history of 
steady growth — a forward-looking 
company planning continued growth. 

Since Norton is the kind of com- 
pany where people count most, this 
spells job opportunities for those who 
can and want to grow. In such a 
healthy, thriving organization no- 
body wants to keep a good man 
down — he’s needed! 


Three Major Job Factors 


Job Security with opportunities for 
advancement in manufacturing, re- 
search, sales, finance, administration. 
Present and Planned Expansion in 
every branch of company activity. 
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A Progressive Financial Program 
has always been characteristic of 
Norton policy. Right now the com- 
pany is spending $12 million for new 
plants and additional improvements. 


Let’s Get Acquainted 


What is most important, you will 
like “Norton people.” The brochure, 
“Your Future with Norton” tells you 
a good deal more = 
of the things you'll 
want to know. It 
describes Norton 
products and their 
uses. It charts the 
Norton organiza- 
tion on a world 


Going Up — the Steel Structure for the New Engineering and 


map. It tells you about this com- 
pany’s employment benefits, includ- 
ing paid vacations, military leave, re- 
tirement, family health service and 
recreational facilities. Write Director 
of Personnel, Norton COMPANY, 
Worcester 6, Massachusetts. 


WNORTON# 


ABRASIVES 
Glaking better products... to make your products better 


Build Your Future With Nort 
“ 
| 
: | \ 
Almost Completed — Modern Norton Refractories Plant 
MORTON PRODUCTS 
Abrasives * Grinding Wheels Grinding Machines 
BEHR-MANNING DIVISION 
Coated Abrasives Sherponing Stones 
Sensitive Tapes 
1 


something of 
your future 
was on 

our minds 
yesterday 


Who can gauge the portent of 
things like jet and rocket flight, 
as turbines and guided missiles? 
ments computers and auto- 
mation, television and radar? Fis- 
sion products and atomic power? 
Already some of them are giant 
industries. They affect your per- 
sonal life, your entire world out- 
look, Yet each would still be an 
improbable dream except for the 
stainless and electrical alloys and 
other special-property metals 
(such as titanium and zirconium) 
that permit designers to do things 
today which formerly could not 
be done. 

It is Allegheny Ludlum's con- 
tinuing job to pioneer, research 
and develop such metals—and 
more important, make them avail- 
able to industry in every shape, 
form, size and quantity needed. 

You may decide that this field 
offers the career for you. If so, 
we'd like to talk with you—and 
if you select one of the many 
fields where special steels have 
vital uses, we'll be glad to work 
with you, Allegheny Ludlum 
Steel Corporation, Oliver Bldg., 
Pittsburgh 22, Pa. 


Pittsburgh 22, Pa. 
ALLEGHENY 

® 
LUDLUM 


PIONEERING On the 
Horizons of Steel 


"Stainless and high-temperature, electrical and tool steels; magnetic materials and sintered carbides 
THE CORNELL ENGINEER 
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be hidden 
_under a bushel. 


Problem: To find a job that will utilize your engineer- 
ing training to the fullest possible extent. A position 
that will reward you for a job well done. 


Solution: Find a company that has a reputation for be- 
ing the leader in its field. A company whose future will 
depend on new products, new processes. A company 
with this background will rely on its engineers for prog- 
ress and will reward them accordingly. 


LINDE, as you probably know, is a major supplier 
of atmospheric gases to industry ... you're probably 
familiar with them in welding; steel companies use 
them in refining metals; and they're essential to thou- 
sands of chemical processes. LINDE is also famous for its 


A LEADER FOR 50 YEARS 
The terms “Linde,” and “Union Carbide” are registered trade-marks of UCC, 
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welding equipment, for synthetic sapphires, and other 
new and interesting products, 


A LINDE engineer, as a result of this progressive at- 
mosphere, enjoys several unique advantages. For one, 
highly specialized technicians do bench work, drafting, 
relieving the engineer of detail work. Engineers enjoy 
privacy that is so greatly desired in engineering today. 

But all these things are discussed in a booklet that 
should be in your possession before you decide. Why 
not write for a copy today... no obligation. Ask for 
“Look to Linde for your future.” Address Dept. XX-00, 
Linde Company, Division of Union Carbide Corpora- 
tion, 30 East 42nd Street, New York 17, N. Y. 


UNION 
CARBIDE 
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Gerald Maley telis what it's 
like to be... and why he likes 
being ...a Product Develop- 
ment Engineer with IBM. 


*SOLUTION 


The voltage across the 3 uf capacitor is 
* 47 volts. This enewer may be verified as 
follows 


Since the voltage across the 91 ohmre 


sietor is G1 volts in the steady state, then 


* and Cotta or @)* 


let Qe = 


By substituting in equation (3) the expres 
sions for £1 and Ee given in equations (1) 
and (2), we heave 


Substituting alt known values in this © 
equation gives . 
1-4) 10-6) (100-49) | 

(2 16-6) (91 ta) 


s FIGURING OUT A CAREER? 


Selecting a career can be puzzling, too. 
Here's how Gerald Maley found the solution 
to his career problem —at IBM: 

“What sold me on IBM,” says Jerry, “was 
their approach to engineering, I'd expected 
rooms full of engineers at desks. instead, I 
found all the friendly informality of my col- 
lege lab.” Starting as a Technical Engineer 
in Product Development, Jerry learned a 
great deal about electronic computers in a 
very short time, He was promoted to Asso- 
ciate Engineer after 16 months, Recently, 
he was made Project Engineer, supervising 
the development of magnetic cores. “In 


computer work,” he says, “you can actually 
see electronics at work, This is not the case 
with all such equipment today. In this new 
field, you can be an important contributor 
in a very short time.” 

There are many excellent opportunities for 
well-qualified engineers, physicists and 
mathematicians in IBM Research, Develop- 
ment and Manufacturing Engineering. Why 
not ask your College Placement Director 
when IBM will next interview on your 
campus? Or, for information about how 
your degree will fit you for an IBM career, 


Mr. R. A. Whitehorne 
IBM Corp., Dept. 851 


JUST WRITE TO: 


590 Madison Avenue 


New York 22, N. Y. 


DATA PROCESSING 
Dividing by 10-6 ° 
= 100 (91 INTERNATIONAL ELECTRIC TYPEWRITERS 
= 4) volts Answer CORPORATION 
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HOW WOULD A FUTURE WITH COLUMBIA-SOUTHERN FIT YOU? 


Columbia-Southern offers opportunities with tailor-made features for young 
graduates. At Columbia-Southern Chemical Corporation, a subsidiary of the 
Pittsburgh Plate Glass Company, discriminating graduates find a wide selec- 
tion of career models. Columbia-Southern’s wide range of products in diversi- 
fied fields enables the graduate to locate in a position best suited to his abilities, 
aptitudes, and desires. Will a future with Columbia-Southern wear well, 
always be in style? Indeed it will. The fast-growing chemical industry is 
constantly opening new fields for research and development, and Columbia- 
Southern continues to be among the pace-setters in the industry. Why make 
your future a selection from the racks? Find out how a Columbia-Southern 
tailor-made career will fit you. Write today to the Personnel Manager at our 
Pittsburgh address or to the Columbia-Southern plant nearest you. 


COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 


SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY 


ONE GATEWAY CENTER PITTSOURGH 22) PENNSYLVANIA 


OFFICES IN PRINCIPAL CITIES 
PLANTS: Barberton, Ohio * Bartlett, 
California * Corpus Christi, Texas * 
Lake Charles, lLovisiona * New 
Martinsville, West Virginia * Jersey City, 

New Jersey 
IN CANADA: Standard Chemical Limited 
and its Commercial Chemicals Division 
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Bauscn, Chief Electrical Engineer, 
Power Division of the Bechtel Corporation. 


ELECTRICAL ENGINEERING 


One of a series of interviews in which 


Bechtel Corporation executives discuss 


career opportunities for college men. 


Question: Mr. Bausch, in con- 
sidering a position with Bechtel, or 
any other firm, isn’t it true that what 
most college men want to know first 
of all is “What will I be doing?” 


Bauscu: That's true, and it isn’t an 
easy question to answer, So much de- 
pends on individual preferences and 
abilities and the way a man develops. 
On joining us, he would be asked if 
he'd like to work on the drafting 
board doing layout work. As an 
alternate, he might prefer a starting 
assignment involving helping out on 
calculations, requisitioning materials, 
writing specifications, etc. 


Question; In other words you try to 
give the new man some freedom of 
choice? 


Bauscn: As far as possible. We 
know that the beginning period is a 
difficult one. It takes some time for 
him to get his feet on the ground and 
we try to “expose” him to many dif- 
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ferent activities. In that way he gets 
needed experience and familiarity 
that help him decide the work for 
which he feels best qualified. It also 
gives us the opportunity to evaluate 
his potential, 


QUESTION: Assuming a man shows 
the necessary ability and begins to 
produce, how does he branch out? 


Bauscu: Generally, in either of two 
ways. He may work on the electrical 
portion of power plants, designing 
circuits, control and relaying systems, 
unit protection, etc. The other way is 
on the physical layout of power plants 
—that is, location of equipment, con- 
duit and raceway systems, etc. In 
either case he would be put in charge 
of one section of the project. 


Question: And his next advance 
would be...? 


Bauscu: Assuming he progresses 
satisfactorily, he would ultimately 


move into a lead job as a group 
supervisor in charge of the design of 
the electrical system of the complete 


plant. 


QUESTION: Could you give an 
estimate of the time involved in the 
various steps? 


Bauscu: That’s impossible. We have 
no hard and fast schedule. In general, 
we have found that it takes a man 
about a year to get his feet on the 
ground and become a real producer. 
From that point on, it’s up to him. 


Question: In other words, he can 
advance in keeping with his indivi- 
dual ability? 


Bauscu: That’s right. Of course, 
there are many other factors in- 
volved, including the vitally impor- 
tant one of the great advancements 
being made in every phase of the 
electrical industry. These create new 
jobs and new types of jobs involving 
new skills, And for every opportunity 
existing today, it is safe to predict 
there will be at least two tomorrow. 


Bechtel Corporation (and its Bechtel 
foreign subsidiaries) designs, engineers 
and constructs petroleum refineries, 
petrochemical and chemical plants; 
thermal, hydro and nuclear electric 
generating plants; pipelines for oil and 
natural gas transmission. Its large and 
diversified engineering organization 
offers opportunities for careers in many 
branches and specialties of engineering 
— Mechanical...Electrical...Structural 
.»-Chemical...Hydraulic. 


Write for new brochures showing the 
wide variety of projects Bechtel builds 
throughout the world. 


Address: John F. O'Connell, 
Vice President, Industrial Relations 


220 Bush Street, San Francisco 4, Calif. 


BECHTEL 
CORPORATION 


SAN FRANCISCO 
Los Angeles - New York + Houston 
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“They all agree... 


“Since the day we decided to get married, I've been 
doing a lot of thinking about our future. It's time I 
made a choice on a career. I've talked to the Dean of =~ 
Engineering, most of my professors, and to some of the nities 
fellows who have graduated, and you know, they all 
said the same thing. 

“They all agree that the aircraft and missile industry 
holds the best opportunities and the brightest future for 
an engineer these days. What they said makes sense, 
too, because developments in this field today really give 
a fellow an opportunity to make important contribu: 
tions on vital projects. 

“Not only that, but the aircraft industry is noted for 
its good salaries. Generous benefits, too. And advance- 
ment in both salary and position is limited only by how 
far I want to go.” 


U nlimited opportunities, high salaries, company-paid 
benefits unheard of until a few years ago — these 
are only a few of the reasons why so many young engi- 
neers with a keen eye to the future are choosing the 
aircraft industry. 

It is only natural that many engineering graduates / 
should consider joining Northrop Aircraft, Inc., 4 
cause the company shares its many successes with every A) 
member of its engineering and scientific team. Ad- 
vanced projects at Northrop are now in production, and 
active top-priority projects mean rapid advancement 
and success for the individual engineer. 

Such projects include the famous Snark $M-62, 
world’s first intercontinental guided missile, now bein 
activated in the first United States Air Force missile 
squadron; the USAF. 1-38 supersonic twin-jet ad- 
vanced trainer; and other important missile and ; 
manned aircraft weapon systems and components. 

Engineers in more than thirty categories contribute |\ j 
to Northrop’s success in an ideal environment with the ) ff at 
latest tools of science, in its new Engineering Science ” 
Center. Here you will work with leading scientists and 
engineers who respect, acknowledge, and reward your 
individual ideas and abilities. 

Why not write us now . . . regardless of your class at 
college. Ask us how you might best gain a career with 
Northrop. Write to Manager of Engineering Industrial | 
Relations, Northrop Division, Northrop Aircraft, Inc., 
1033 East Broadway, Hawthorne, California. 


NORTHROP 


A Division of Northrop Aircraft, Ine. 
BUILDERS OF THE FIRST INTERCONTINENTAL GUIDED MISSILE 
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“Sauare D 


“THE HUMAN TOUCH” 


tere 
THE BAY PORTER 


We'd like to send you this record ! 


No matter what branch of engineering evaluate in terms of cold facts and figures. 
you're following—no matter which phase of A company’s basic philosophy, for example 


engineering interests you most—we want ...its attitude and approach to its customers 
you to know SquarE D and what we have to and to its working team. 
offer. Of special interest to you, we believe, The ‘Human Touch” record we want to 


is the “human touch” side of our Company. send you deals with some of those intangi- 
There are some things you simply can’t bles—musically. We think you'll enjoy it. 


mall this coupon for your 
"Human Touch" record 


Square D Company, Dept. EM 
6060 Rivard Street, Detroit 11, Michigan 


I'd like a ‘Human Touch” record and a copy of Square D’s brochure, 
“YOUR ENGINEERING CAREER” 
I am primarily interested in () Research, Design & Development 
Engineering (|) Manufacturing Engineering () Sales Application and 
Field Engineering 


NAME 


SCHOO! CLASS 


ADDRESS 


CITY ZONE STATE 


SQUARE J) COMPANY 
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To plan ahead and get ahead... 


PICK THE STEADY GROWTH 


IGHT NOW, your business future lies en- 
R tirely ahead of you. On the “curve” of 
your predictable future, there’s no place to 
go but up. But project that curve ahead 20 
or 30 years; you want it to keep right on 
going up — steadily. With this end in view, 
you are probably looking for a future with 
what you believe is a “growth company.” 

This term, however, might be misleading. 
To evaluate it on a long-term basis, measure 
this growth against time. Is it too fast for 
stability? Is it too slow and uncertain for 
your personal advancement? Or is it steady 
enough to give you confidence in your own 
future growth? 

Here at The Heald Machine Company 
growth and stability go hand in hand. The 
machines that we make are used in prac- 
tically every branch of the entire metal- 
working industry. 

Heald is very definitely a growth com- 
pany —one that has expanded steadily for 


— 
tHe HEALD macuine company 


Subsidiary of The Cincinnati Milling Machine Co. 
Worcester 6, Massachusetts 


many years and is now broadening out even 
more rapidly than ever before. For example, 
the application of Heald machines to large, 
AUTOMATED production lines has put us 
into other than strictly high-precision work 
—and the machines we are building today 
are performing operations that were con- 
sidered out of our field just a few years ago. 
This growth pattern means excellent oppor- 
tunities for your progress and advancement, 
too. 

And to help you get ahead, Heald offers 
you one of the most complete and compre- 
hensive training programs available. 

All things considered, you can plan on 
a promising future at Heald. For the full 
story on what Heald has to offer to graduate 
engineers, see your placement director, or 
write to Matthew Stepanski, Industrial Re- 
lations Director, The Heald Machine Com- 
pany, Worcester 6, Massachusetts. 


[HEALD | 


Chicago * ‘ Dayton Detroit . Indianapolis New York 
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WHERE WILL YOU BE IN 1988? % 

| 1958 1968 — 1988 a 


Marquardt Means Opportunity 


The Marquardt Aircraft Company was founded in November, 1944 to conduct research, 
development, and manufacturing operations in ramjet propulsion. From the beginning, 
the principle company objective was to establish and maintain a high level of com- 
petence in engineering. 

Both because of the national need and the inclination and experience of the key 
people, Marquardt has continued to pioneer the development of products containing 
a high content of scientific and engineering newness. Prominent examples are the 
supersonic ramjet, providing cruise power for the Boeing Bomare interceptor missile 
and the Lockheed X-7 Test Vehicle; ram air auxiliary power packages, on the Chance 
Vought F-8U and the Lockheed F-104A; thrust reversers; afterburners; and a wide 
range of ramjet and turbojet controls and accessories, 

Since the technical areas available to a company specializing in advanced controls 
and propulsion work are numerous, you will find a broad range of engineering oppor- 
tunities at Marquardt. Check your Placement Office for dates when Marquardt rep- 
resentatives will visit your school, or write Dock Black, Professional Personnel, Mar- 
quardt Aircraft Company, Van Nuys, California. 
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NUMBER ONE IN A SERIES 
ENGINEERING MANAGEMENT AT MARQUARDT 


Roy E. Marquardt, at 39, is the youngest 
chief executive officer in the aircraft 
engine business. A graduate of the Cali- 
fornia Institute of Technology, he waa 
Director of Aeronautical Research at the 
University of Southern California prior 
to founding Marquardt Aircraft Co. 


Van Nuys, California 
Ogden, Utah 


FIRST IN RAMJETS 
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JOB FACTS FROM DU PONT 


rool an 


THROUGH CHEMIST 


DU PONT PERSONALIZED TRAINING STARTS SAME DAY 
YOU DO: PREPARES YOU FASTER FOR ADVANCEMENT 


ALL KINDS OF 
ENGINEERS NEEDED 


- 


by 
E. H. Cox 


Du Pont 
Representative 


| 

| 

| 
At Du Pont, the opportunity for | 
chemists and chemical engineers | 
is only part of the story. There | 
are equal opportunities for many | 
other kinds of engineers, Of | 
course, we can’t cover all of the I 
types of jobs available at Du | 
Pont, but I’ve listed here some ! 
of the possibilities. ; 
Civil engineers, for example, de- | 
sign and supervise construction | 
of our new plants. Mechanical | 
engineers design, lay out and {| 
plan the purchase of production | 
equipment, and they supervise | 
production andwork in research. | 
Electrical engineers lay out and I 
maintain power systems for our 
plants. They also design produc- | 
tion equipment, Sales engineers 
in every field apply their skills 
to customers’ problems and help | 
find new applications and mar- | 
kets for our products. { 

| 

| 

| 

| 
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Metailurgical engineers develop 
new metal and semi-metallic 
products and work on corrosion 
problems and the selection of 
materials suitable for industrial 
processes. 

We are also interested in engi- 
neers who have specialized in 
petroleum, plastics, ceramics, 
safety, sanitation and many other 
fields of study. 

Opportunities in most branches 
of engineering continue to grow 
at Du Pont. If you have ques- 
tions on your own specialty, 
please see me when I visit your 
campus. I'll be happy to try to 
answer them. 
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Your Classroom Learning Is Applied 
Immediately to Industrial Problems 


Training at Du Pont is tailored to the 
individual. It begins the day you join 
the Company and continues through- 
out your career, Its purpose is to give 
you as much responsibility as you can 
handle at the outset, and to prepare 
you for future advancement. 


Personalized Development 


When you join Du Pont you are gen- 
erally given a specific assignment at 
once. You learn informally in consul- 
tation with your supervisor and others 
assigned to the same project. This 
headstart on responsibility permits a 
new man to move ahead according to 
his abilities. He gets to know Du Pont 
and his job quickly. 


Job Evaluation 


This approach at Du Pont is supple- 
mented by frequent meetings and sem- 
inars and by formal job evaluation 


THERE’S A BIG FUTURE 
IN DU PONT RESEARCH 


In 1956, Du Pont spent $77 million 
on research. And over the past 25 
years, $1 has been spent on research 
for every $3 invested in new produc- 
tion facilities. This activity promises 
plenty of room for the young research 
man to grow. 


Right now, Du Pont engineers and 
scientists are working on hundreds 
of new research projects. Many work 
in the Experimental Station near 
Wilmington, Del.; others are busy in 
laboratories in nine more states, 


reports. Your supervisor, for example, 
will evaluate your progress on the job 
at least once a year, The two of you 
will analyze your performance and 
outline a program for improvement. 
From these evaluations often come 
recommendations for promotion and 
salary increases, 


On occasion, a man may decide 
that he is better fitted for sales or 
research than production work, for 
example. In these cases a transfer 
to another job may be effected with- 
out any loss in Company benefits or 
without a change in employer. Re- 
directed, a man often will find him- 
self and the work for which he is 
best suited. 


If you have any questions about 
personnel development at Du Pont, 
stop in to see the Du Pont representa- 
tive when he visits your campus. 


SEND FOR INFORMATION BOOKLET 
ON JOB OPPORTUNITIES AT DU PONT 


Booklets on jobs at Du Pont are 
yours for the asking. The sub- 
jects of particular interest to 
young graduates include: me- 
chanical, civil, metallurgical, 
chemical, electrical, instrumenta- 
tion and industrial engineers; 
atomic energy, technical sales, 
business administration, research 
and development. Write, men- 
tioning the subject that interests 
you. The address: Du Pont, Room 
2494-C Nemours Building, Wil- 
mington 98, Delaware. 
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THE FEDERAL HIGHWAY 


SYSTEM: 


ITS PROGRESS AND EFFECTS 


Any day now the roar of bull- 
dozers and power shovels will an- 
nounce that the fifty billion dollar 
Federal Highway Program is ma- 
terializing in your area, This, the 
greatest of all building projects in 
history—sixty times greater than the 
Panama Canal—will affect more 
Americans than anything our na- 
tion has ever built. The program 
has been in operation for over a 
year. Basically, what are the pro- 
visions of this gigantic undertaking, 
how is it progressing and what will 
be its effects on the nation? 


The Program 

The program consists of the con- 
struction of a 41,000-mile Inter- 
state Highway System, connecting 
90 per cent of all cities of 50,000 or 
more people, forty-two of forty- 
eight state capitals and all forty- 
eight states. This system will cost 
27.3 billion dollars 90 per cent of 
which will be financed by the Fed- 
eral government and 10 per cent by 
the states. In addition the program 
greatly increases Federal aid for 
the improvement of the nation’s 
Primary and Secondary Road Sys- 
tems by authorizing 2.5 billion dol- 
lars for the years 1957-59 and 
strongly recommending that such 
aid should be continued after 1959 
at the rate of 900 million dollars 
yearly until 1969. These authoriza- 
tions will be matched dollar for 
dollar by the states, meaning that 
if Federal aid is continued after 


+ National Highway Users Association 


The interstate system, 41,000 miles of 

toll free super highway, is a major part 

of the Federal Highway Act. Highways 

such as the Dallas Expressway pictured 

here will soon stretch from coast to coast 

connecting 90 per cent of all cities of 
50,000 or more people. 
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1959 as is strongly anticipated, a 
total of 23 billion dollars will be 
spent in modernizing our present 
road systems. 

The original bill signed by the 
President placed a_ thirteen-year 
limit on the completion of the ur- 
gently needed Interstate System. 
This limit, for reasons we shall see 
later, has had to be extended to six- 
teen years. 

Though the Interstate System is 
primarily financed by the Federal 
government, it, like our other road 
systems, will be constructed and 
maintained by the states. Two 
thirds of the Federal funds will 
come from existing highway taxes. 
The other third will come from in- 
creased taxes on gasoline, diesel 
fuel and retread rubber, and new 
taxes on vehicles over 26,000 pounds 
gross weight. 


These Federal taxes are expected 
to bring in a total of thirty six bil- 
lion dollars over a sixteen-year pe- 
riod, This money will go directly 
into a Highway Trust Fund admin- 
istered by the Treasury Depart- 
ment. The apportionment to any 
state in any fiscal year is directly 
related to the amount of money in 
the Trust Fund at that time. 

The standards for the Interstate 
System, formulated jointly by the 
American Association of State 
Highway Officials and the U.S, Bu- 
reau of Public Roads, will incorpo- 
rate all known features of safety 
and utility, and will provide the 
motorist with safe, relaxed driving. 
The system will provide adequate 
highway facilities for the traffic ex- 
pected in 1975, On all but a few 
thousand miles of the system ac- 
cess will be controlled. There will 


National Highway Users Association 


The Federal Highway Act will have a sweeping effect on our economy. When the 
program is in full operation it will create 270,000 on the highway jobs, and production 
of highway construction equipment will have to be doubled. 
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National Highway Users Association 


Improvement of our nation’s secondary 
road systems gets a high priority in the 
Federal Highway Act. Secondary roads 
will be widened, straightened, and re- 
moved of such bottlenecks as the narrow, 
outmoded bridge shown here. 


he no stoplights and no grade cross- 
ings. Sweeping curves, easy grades 
and long sight distances will pro- 
vide maximum safety and ok si 
Traffic lanes will not be less than 
twelve feet wide. Nearly all of the 
system will consist of divided high- 
ways of four or more lanes. Plan- 
ning and construction will take into 
account natural beauty to produce 
scenic as well as safe travel. 

These specifications will enable 
you to go from coast to coast with- 
out a stoplight and without paying 
a cent of toll, Existing toll roads, 
however, will in some cases be 
incorporated into the system, pro- 
viding that the toll is lifted when 
the road is paid and an alternate 
route is 


The Effects 

Every segment of our national 
economy feels the impact of this 
fifty billion dollar undertaking. 
Large industries, producing the raw 
materials for the new roads, are in 
every case forced to expand pro- 
duction 50 to 100 per cent. Our 
steel mills are faced with the stu- 
pendous task of forging fifty million 
tons of steel for highway purposes 
in the next sixteen years. The an- 
nual demand for cement will in- 
crease 2% times by the end of 1959. 
The aggregates industry has al- 
ready upped production of sand, 
gravel and slag by 40 per cent, but 
this will not be enough at the pro- 
gram’s peak when at least 560 new 
portable plants will be needed to 
meet demands. The manufacturers 
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of highway construction equipment 
can see a rise in sales of 150 to 200 
per cent. Explosives, paint, chemi- 
cals , . . the list is endless, touching 
hundreds of industries across the 
country. 

Small businesses will also feel the 
effects, for by section 116 of the 
Highway Act, the Secretary of 
Commerce is advised that he 
should assist, insofar as feasible, 
small business enterprises in ob- 
taining highway construction con- 
tracts. 

In human needs 270,000 “on the 
highway jobs” will be created, 
There are no available statistics as 
to the number of workers that will 
be needed in the supporting indus- 
tries forced to expand, but it can 
be assumed to be substantial. The 
benefits accruing to others not di- 
rectly related to the highway in- 
dustry are equally important. 

The motorist, for example, will 
save ninety dollars a year in operat- 
ing expenses when the Interstate 
System is completed. Experts esti- 
mate that such an adequate road 
system will save at least one cent a 
mile in travel expense, Thus a mo- 
torist who drives 9,000 miles a year 
saves ninety dollars. However, this 
isn't all profit, because the added 
taxes on gas and tires to pay for the 
roads will amount to seven dollars 
yearly. A simple subtraction shows 
a net gain of eighty-three dollars 
per average motorist per year, 

But this leaves out other impor- 
tant factors. For example, the mod- 
ern, safe standards incorporated 
into the Interstate System are @X- 
pected to save 3,500 lives yearly 
and substantially reduce injuries 
and property damage due to auto 
accidents. When this occurs it is 
reasonable to assume that auto in- 
surance premiums will be reduced. 
If the reduction is a modest seven 
dollars the cost to the motorist of 
the Highway Program is nullified, 

The added cost of one cent per 
mile of inadequate roads costs the 
nation’s motorists 5.3 billion dollars 
yearly. In addition there is the cost 
to the whole nation of high truck- 
ing rates due to traffic congestion. 
Because nearly everything we pro- 
duce travels at one time or another 
by truck a slight savings per mile 
in shipping rates amounts to an 
enormous economic gain for the 
nation. 

It is impossible to put a figure on 


the savings in highway deaths and 
injuries. If one life is saved the 
whole program was a success, The 
skyrocketing slaughter on our na- 
tion’s roads has to be checked. 
Good roads will certainly help. 

Another factor is time. What is 
your time worth when you're driv- 
ing to and from work? If the new 
roads, particularly through urban 
areas, will reduce your time by one 
half what will it be worth to you in 
money? If it means anything you 
can add that to the column of eco- 
nomic gains, and if you estimate 
your time saved at seven dollars a 
year, you have regained your share 
in the road program. 
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The urban system will relieve the nation’s 

cities of their acute traffic problem. 

Freeways similar to this one in Los An- 

geles will cut at 0 motoring time in 
alf. 


An amazing side effect, often 
overlooked, is the business that will 
be attracted to the new highways. 
Development along the already 
built New York State Thruway, 
new Route 128 serving Boston, or 
Houston's Gulf Freeway tell an 
—s story of economic growth 
anc improved opportunities. They 
mirror a nationwide panorama of 
business, industrial and social prog- 
ress as the Interstate System is 
built. 

As an example in four years the 
property value adjoining the New 
York State Thruway soared from 
714 to 6,000 dollars per acre. This 
land has turned from raw farm land 
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to choice industrial property. Thru- 
way authorities say the road has at- 
tracted 150 million dollars of new 
or expanded industries, having an 
annual payroll of more than 100 
million dollars. 

Bertram Tallamy, former chair- 
man of the Thruway and now Fed- 
eral Highway Administrator, the 
man in charge of the whole pro- 
gram, sums it up by saying: 

“The tremendous toll that out- 
moded highways exact in lives, 
property damage, human misery 
and sheer economic waste alone 
compensates for the cost of con- 
structing modern highways against 
many factors, but paramount among 
them is the economic growth and 
development that have become 
synonymous with new expressways 
and major highways construction 
programs. 


The Progress 


When the Romans built their 
50,000 miles of roads, a marvel of 
the ancient world, they used a time- 
table of 500 years. Our Congress 
had planned to build the nation’s 
41,000 mile Interstate System on a 
much shorter schedule of thirteen 
years when they wrote the High- 

way Act. Already this figure has 
had to be adjusted to sixteen years, 
for after a year of operation many 
problems have arisen to hinder a 
fast start in the program and others 
are expected to come up which will 
extend the completion date from 
1969 to 1972. 

The unpreparedness of many 
states to undertake such a gigantic 
task has already become apparent. 
Several states have not even obli- 
gated all of their 1957 allotment of 
Interstate funds and still have no 
plans whatsoever for their 1958 al- 
lotment. In contrast other states 
who had plans and specifications 
on the shelf waiting for the High- 
way Act's passage merely pulled 
them down, made a few revisions 
and let the contracts for their full 
yearly allotment. 

Normally it takes 20 months to 
locate a highway, acquire rights of 
way, do surveying, propose plans 
and specifications and finally let 
contracts. Thus the unprepared 
states will not get into high gear 
until the middle of 1958. 

Many states do not have proper 
laws governing the acquisition of 
property, the authorization of badly 
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needed pay increases for highway 
engineers, or immediate possession 
of property after condemnation. 
Others must pass new laws increas- 
ing appropriations for highways to 
match the Federal grants and over- 
haul antiquated, burdensome high- 
way legislation. 

The problem—universal among 
state highway departments—is the 
acute engineering shortage. From 
5,000 to 6,000 new engineering per- 
sonnel are needed for the Interstate 
program alone across the country. 
To meet this shortage highway de- 
partments are employing consulting 
firms. This move, however, has 
ironically made matters worse, be- 
cause consulting firms, also look- 
ing for good engineering talent, 
have raided highway department's 
engineering staffs. In retaliation the 
highway departments have begun 
including “no raiding clauses” in 
their contracts with consulting 
firms, not without much complaint 
from the firms. 

Twenty highway departments 
have met this shortage by installing 
electronic computers which are sav- 
ing up to 50 per cent of a highway 
engineer's valuable time. Minor de- 
lays still result from this approach 
to the problem until mathemati- 
cians and engineers work out new 
programs to solve the many, varied 
highway problems. When this is 
accomplished, bridge designs, earth 
moving estimates, interchange anal- 


Divided highways, controlled access and a lack of grade crossings are features of the 
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ysis, and many more problems will 
be solved e lectronic rally. 

Today highway departments are 
big business operations. Many de- 
partments, unfortunately, are still 
operating with 1920 techniques. 
They must adopt modern business 
methods, review organization, elim- 
inate deadwood, and delegate au- 
thority. 

These short range problems are 
being ironed out daily so that soon 
every state will be able to under- 
take its share of the program on 
schedule. 

The same cannot be said for the 
Federal government which faces 
the more serious, long range prob 
lem of financing its 24.8 billion dol- 
lar share of the Interstate program 
and 11 billion interest in the Sec- 
ondary and Urban Systems. 

Although Title I of the Highway 
Act authorized apportionments for 
the Interstate System in an efficient 
manner, starting with one billion in 
1957 building up to 22 billion in 
1960 and continuing at this rate un- 
til the program tapers off in 1999, 
Title I contains the Byrd Amend- 
ment which limits apportionments 
in any fiscal year to the amount of 
cash estimated to be in the Trust 
Fund. It is further stipulated that 
the Secretary of Treasury shall from 
time to time advise the Secretary 
of Commerce on the amount of 
funds available. In turn the Secre- 
tary of Commerce will have to de- 


interstate system. Highways as the one pictured here will save up to 3500 lives yearly 
on our nation’s roads, 
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termine the per cent of deficiency 
and apply an across the board cut 
in the state’s apportionments, In 
other words the program is going 
to be “pay as you go” with no going 
in the “red” whatsoever, 

Another section of the Highway 
Act stipulates that it shall be the 
duty ” the Secretary of Commerce 
to report to Congress yearly on the 
financial condition of the Highway 
Trust Fund. The first such report 
was a minor bombshell in Congress, 
stating that it would take sixteen 
years to accumulate enough money 
to pay for the cost of the program. 
This was based upon the assump- 
tion that the Federal support of she 
Primary, Secondary and Urban Sys- 
tems would be maintained at 900 
million dollars per year with pri- 
ority to these expenditures before 
money is let for the Interstate Sys- 
tem. The report further indicated 
that instead of the orderly build up 
of the volume of Interstate appor- 
tionments as earlier ap- 
yortionments would reach bil- 
ion in 1959, fall off to 1.4 billion in 
1961 gradually build up to 1,7 bil- 
lion in 1967, and finally finish with 
a flourish of 2.2 billion in 1971. 

With such a schedule equipment, 
materials and labor will be difficult 
to plan for, and actual construction 
will in many cases be slowed. How- 
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ever, through the entire program it 
is the intention of Congress to in- 
sist upon, as nearly as possible, uni- 
form progress in all states so that a 
truly Interstate System results from 
border to border and coast to coast. 

It’s thrilling to look forward at 
the future of the United States in 
the next twenty years. With in- 
creasing population, climbing na- 
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tional income, rising level of edu- 
cation, scientific advances and im- 
proved health our nation is headed 
for an even higher standard of liv- 
ing. Better transportation as em- 
bodied in the Interstate, Seconda 
and Urban Highway Systems will 
spread this coming thats of na- 
tional economic well-being to every 
village, town and city. 
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Estimated schedule of interstate apportionments—the relationship of Congressional 
authorizations to actual apportionments of federal funds to the states for the Interstate 
program. 
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ome Random Impressions 
Scottish Skilled Labor 


by 


Albert M. Sacerdote, ChemE °58 


The relatively inexpensive labor 
found in Scotland has prompted the 
farming out—to Scottish factories— 
of fairly large numbers of jobs in- 
tended for North American con- 
sumption. Many components of at 
least one bridge which is to be built 
in Ontario are being produced in 
Scotland and shipped to the Ca- 
nadian bridge builders. The repu- 
tation of British precision engineer- 
ing and the advantages of dealing 
with English-speaking personnel 
have spurred the exportation of 
some manufacturing jobs. The dis- 
advantages caused the 
low productivity of many Scottish 
workers are offset by allowing many 
workers from the large Scottish 
labor pool to work on a given 
project. 


Work Habits 

Slow work is a well-established 
Scottish tradition. The workers 
work all the time, taking only a 
reasonable number of _ breaks; 
nonetheless, many workers do not 
accomplish as much as they might. 
Recently, a government official 
asked for greater productivity to 
help eliminate Britain's import-ex- 
port unbalance. The workers gen- 
erally assumed that this was a call 
for more overtime and did not con- 
sider that it might be a call for 
more work per man hour. 

Overtime is an essential part of 
Scottish workers’ lives. Only over- 
time raises their meagre wage to a 
decent sum. The unions sometimes 
demand more overtime rather than 
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increased hourly wages. Much to 
the disgust of ex-continentals who 
want to get their work over with, 
Scottish laborers tend to procrasti- 
nate so as to have some work for 
Sunday. 

The exchange of higher produc- 
tivity for a higher wage and, there- 
fore, a higher standard of living 
may be a partial answer to Britain's 
financial problems. Unfortunately, 
the tradition of slow work is diffi- 
cult to break. 


The Apprenticeship System 

The backbone of Scottish indus- 
try is the tradesmen, i.e. skilled 
workers. The tradesmen generally 
take pride in the specific tasks 
which they are called on to do. 
They are proud of the fact that un- 
interesting, repetitive jobs are nor- 
mally assigned to unskilled or semi- 
skilled men. Above all, the trades- 
men are proud of being tradesmen. 

The greatest advantage of being 
a skilled worker lies in the prestige 
attached to that position. Boiler- 
makers (platers), fitters, and ma- 
chine men earn only slightly more 
than unskilled laborers (Some 
trades, such as welder, pay a pre- 
mium wage because occupational 
hazzards might otherwise discour- 
age interest in the trade. ). The dif- 
ficulty of becoming a tradesman 
and, therefore, the prestige attached 
to being a tradesman stem from the 
apprenticeship system. 

A man must, to become a trades- 
man, serve a apprentice- 
ship. During the first three years, 


he is not paid a living wage. A sin- 
gle man can exist on a fourth-year 
apprentice’s wages and can live on 
the pay of a fifth-year apprentice. 

The number of people who may 
become apprentices is not limited. 
Manufacturers are often glad to 
hire apprentices since a fourth- or 
fifth-year apprentice is almost as 
useful as a tradesman and is paid 
much less, Practically, however, not 
all families can afford to support 
their sons for four years, Further- 
more, a boy who contemplates an 
apprenticeship often disregards any 
future prestige and considers the 
choice of beginning to earn a man’s 
pay now or in five years. 

A Scotsman may quit school 
when he is fifteen and he may be- 
gin an apprenticeship when he is 
sixteen. A boy often works as an 
office boy, ete., during his sixteenth 
year. He then decides which trade, 
if any, to enter. After the boy be- 
comes a tradesman, he may con- 
tinue to work as long as his em- 
dloyer believes that he can still do 
iis work. When old age forces a 
retirement, the ex-tradesman must 
live on the national, union, and 
company pensions to which he is 
entitled. 


Financial Habits 

The Scottish tradesmen’s finan- 
cial habits are not those normally 
ascribed to him. It is a rare visitor 
who manages to leave a Scottish 
home without being fed. A Scottish 
laborer does not offer a cigarette. 

(Continued on Page 80) 
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KEEPING 
COUNT 


RADIOACTIVE 
PARTICLES 


RAY 


by | 
Stephen H. Saperstone, EE ’61 | 


The rapid growth of nuclear 
power has created an urgent need 
for accurate detection and measure- 
ment of radioactivity. The air 
around atomic reactors must be 
carefully controlled against deadly 
radiation. Also not to be overlooked 
are the requirements for radiation 
detection in nuclear bomb sites, in 
ore prospecting, in medicine, and 
in general radiological experimen- 
tation and research, 


The Detector 

The first phase in any radiation 
finding instrument is the detector 
stage. Here the random pulses of 
the bombarding radioactive parti- 
cles are converted into electrical 
impulses, Today there a few such 
detectors in common use, the most 
popular being the Geiger-Mueller 
tube. 

A typical Geiger-Mueller tube is 
a glass or metallic thin walled 
structure on whose inside is a cylin- 
drical metal cathode. A thin wire 
that traverses the axis serves as an 
anode, The tube is filled with a gas 
under reduced pressure, 

The tube operates on the prin- 
ciple that radiation will ionize the 
gas in the tube, and the ions thus 
formed will be attracted to the two 
charged electrodes. The electrodes 
are given a potential in the region 
between 400 and 1500 volts. A cer- 
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tain minimum voltage is necessary 
in order to prevent the ions from 
recombining before they reach the 
electrodes. With the correct voltage 
all of the ions will collect at the 
electrodes, thereby producing an 
electric current directly proportion- 
al to the amount of ionization in 
the tube. Some instruments are de- 
signed on this principle and meas- 
ure the amount of ionization pro- 
duced directly as an indication of 
the strength of the radioactivity. 
By increasing the voltage across 
the electrodes the ions are attracted 
to them with a greater force. In 
this process the ions attain such a 
velocity that they ionize other 
atoms in their path, and so the 
total amount of ionization and like- 
wise current is increased, At such 
a potential the ions are accelerated 
to the electrodes with a speed fast 
enough to produce a pulse of cur- 
rent for each ionizing particle. 
Thus, with a voltage large enough 
to produce this ion multiplication, 
the resulting pulses would be di- 
rectly proportional to the amount 
of ionization and, consequently, to 
the intensity of the radiation. Pro- 
portional counters, designed on this 
principle, can differentiate among 
particles of more or less energy and 
count particles of a specific energy 
falling within a wide energy range 
of particles. Thus alpha particles 


would cause large pluses and beta 
particles small ones. 

With a further increase of po- 
tential in the tube the formation of 
just a single pair of ions between 
the electrodes can produce a whole 
avalanche of ions and give a rela- 
tively large pulse of current. Each 
particle then produces large pulses 
of the same magnitude. The Gei- 
ger-Mueller tube is based on this 
principle, for it counts every ioniz- 
ing particle that enters the volume 
between the electrodes regardless 
of its energy or specific ionization. 

Under proper conditions every 
ionized particle in the tube will be 
counted, For example a G-M tube 
is bombarded by particles of vary- 
ing energies, and the potential ap- 
plied to the electrodes is varied be- 
tween zero and fifteen hundred 
volts. Up to a few hundred volts 
may be applied without any notice- 
able effect, for the avalanche effect 
is not great enough to produce 
pulses that are large enough to be 
counted, Further increase in volt- 
age, though, will produce a few 
counts per minute, This voltage 
where the pulses are first detected 
is the “starting potential” for the 
counter. These counts are produced 
by the more highly charged par- 
ticles. A further increase in poten- 
tial increases the count rate, since 
particles with less specific ioniza- 
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tion are being counted. If the volt- 
age should be increased another 
few hundred volts, little or no in- 
crease in count rate can be noticed. 
This range of a few hundred volts 
in known as the “G-M range” 
where all particles are counted. If 
the applied potential of the tube is 
plotted against its count rate, a 
curve such as that shown in Figure 
one results. The flat part of the 
curve corresponds to the operating 
range of the tube, more commonly 
known as its “plateau.” 

Proper operation of a G-M tube 
demands that its applied voltage be 
within the plateau region of its 
curve, preferably at the lower end 
of the plateau, since excessively 
high voltage tends to shorten the 
life of the tube and causes spurious 
discharges and consequently mean- 
ingless counts. The voltage that 
represents the beginning of the 
plateau is the “threshold voltage.” 
The threshold voltage and plateau 
range depend upon the type, na- 
ture, and pressure of the gas in the 
tube. Most tubes have plateaus that 
extend over a range of two to three 
hundred volts in the region from 
about 800 to 1500 volts. 


Differentiation of Particles 

Up to this point no mention has 
been made of the ability of G-M 
counters to differentiate among the 
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End Mica Window, Alpha, Beta, and Gamma Radiation Counter Tubes 


various kinds of radioactive par- 
ticles it detects. Alpha particles, be- 
cause of their large size and low en- 
ergy, are not readily counted by 
G-M tubes. They are absorbed by 
the walls of the tube. There are, 
though, specially designed tubes 
with extremely thin mica “win- 
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dows” which readily admit alpha 
particles. 

The construction of most G-M 
tubes enables them to count each 
and every beta particle that enters 
the tube. The tube is thin walled 
to allow for passage of such par- 
ticles. 

Gamma rays, on the other hand, 
will penetrate nearly all types of 
G-M tubes. Only a small amount of 
the radiation penetrates the tube, 
but it is enough to ionize the en- 
closed gas. The greatest amount of 
ionization that takes place, though, 
is due to the gamma rays striking 
the atoms in the walls of the tube. 
Some of the electrons thus formed 
traverse the volume of the tube and 
produce a count. Of course, the 
vast majority of the gamma rays 
will penetrate both the gas and the 
tube walls without producing any 
effect at all, To distinguish between 
beta and gamma rays, a separation 
must be made outside the tube. 
This is accomplished by equipping 
the tube with a moveable metal 
shield that will absorb beta par- 
ticles. Measurements are then made 
with and without the shield. The 
shielded measurement is the gam- 
ma measurement. The difference 
between the two is the beta meas- 
urement. 

With the proper selection of 
tubes, alpha, beta, and gamma 
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radiation can be detected and dis- 
cerned, Actually there are other 
methods of identification other than 
utilization of special type G-M 
tubes. The subsequent electronic 
circuits that follow the G-M tube 
can measure the pulse height of 
the signal and thus determine the 
nature of the particle, since all 
three particles are of different en- 
ergy levels and produce different 
strength pulses. 


Time Intervals 

The time involved for a G-M 
tube to make each count must be 
taken into consideration when rel- 
atively large count rates are de- 
tected, If a particle enters a tube 
before the discharge of a previous 
avalanche is cleared up, yulse 
produced by the particle will be 
confused with the preceding one 
and likewise for subsequent pulses. 
As a result an incorrect low count 
is obtained. The avalanche must be 
halted then and the tube cleared of 
ions to produce an accurate count. 
This is accomplished by “quench- 
ing.” Space charges that accumulate 
around the electrodes affect some 
degree of quenching. By far the best 
quenching method utilized today is 
to fill the tube with a certain mate- 
rial that will absorb excess energy 
from the gas atoms. Organic gases 
and vapors such as methanol and 
ethyl alcohol are generally used. 
The main drawback of organic 
quenchers is that they are decom- 
ae in the process, in part by the 
voltage. Halogen quenchers 
alleviate this problem, for they re- 
cover and last longer. 

Approximately one five-thou- 
pre of a second is required for 
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Ruggedized, high-sensitivity radiation 

counter tube with end mica window, 

especially designed to provide quantita- 

tive measurement of radioactivity for 

such purposes as medical diagnosis and 
tracer work. 


a G-M tube to deliver a pulse and 
recover its stability. If two or more 
particles enter the tube within this 
period, still only one pulse will be 
delivered. Precision work, there- 
fore, demands that a “coincidence” 
correction be applied to compen- 
sate for these Else counts, Accu- 
rate counts can be made up only to 
a few thousand per second since 
radiations are emitted more in a 
random nature than in uniform 
fashion. 


Photomultiplier Tube 


Another important device used 
in the detector stage is the photo- 
multiplier tube. Radiation strikes a 
scintillating crystal which in turn 
emits a faint pulse of light for each 
ray. The photomultiplier tube is a 
light sensitive device which, when 
used in conjunction with a scintil- 
lating crystal, will convert light 
pulses in the crystal to electrical 
impulses at the output of the photo- 
tube. 


The photomultiplier, besides hav- 
ing the usual cathode and anode, 
has nine additional anodes called 
“dynodes,” arranged in a circular 
path around the cathode. The po- 
tential of the cathode and each of 
the dynodes is negative with re- 
spect to ground. The cathode is at 
a higher negative potential than the 
anodes. 

The voltage supply for the cath- 
ode is in the neighborhood of 

1100 to —1600 volts. A voltage 
divider network across the dynodes 
offers progressively lower negative 
potentials to each dynode around 
the circle. Thus, for example, with 
a cathode potential of — 1400 volts 
and the dynode at ~—1200, 
there is a drop of 60 to 90 volts to 
the second dynode and _ similar 
drops to each successive dynode, 
The potentials of the electrodes are 
hiswrd, to control the tube’s sen 
sitivity. 

Light from the crystal detector is 
directed at the cathode of the pho- 
tomultiplier, and consequently pho- 
to electrons are emitted. These elec- 
trons are attracted to the first dy- 
node, since it is positive with re- 
spect to the cathode by about 150 
to 200 volts. Secondary emission re- 
sults at the dynode and this greater 
mass of electrons is then acceler- 
ated to the next dynode by the volt- 
age drop across resistor R2. (See 
Figure two.) This process contin- 
ues until all of the electrons reach 
the final collector anode. At this 
point the number of electrons that 
originally left the cathode has mul- 
tiplied by a factor of nearly a mil- 
lion. This current charges the ca- 
pacitance on the anode causing a 

(Continued on Page 76) 
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Figure 2. Schematic of a photomultiplier tube. 
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Carpenter Hall Dedicated 

Walter S, Carpenter Jr. pre- 
sented Carpenter Hall to Cornell 
University at ceremonies held in 
the main reading room of the new 
building on November 1. The dedi- 
cation marked the official opening 
of the College of Engineering's 
newest facility, housing the techni- 
cal library, administrative offices, 
Office of Student Personnel, and the 
office of the 

Presiding at the dedication cere- 
mony was John Collyer, Chairman 
of the Board of Trustees of Cornell 
University, University President 
Deane Malott formally accepted 
the new building, and Dean §, C, 
Hollister responded for the College 
of Engineering, 

Speaking on behalf of the stu- 
dent body, Scott Lewis, ME ‘58, 
president of Tau Beta Pi, stated 
that Carpenter Hall is at the center 
of the newest part of the Cornell 


Campus, engineering quadrangle. 
He asserted that the new building 
will enable students to pursue their 
academic interests by using the li- 
brary facilities, their “personal” in- 
terests by contact with placement, 
admissions, and scholarship serv- 
ices and their professional interests 
through the administrative offices 
of the College of Engineering. 

Guests at the dedication were the 
first to see the beautifully appointed 
Albert W. Smith browsing room 
adjacent to the main library reading 
room. The room, named for the Di- 
rector and Dean of the Sibley Col- 
lege of Mechanical Engineering 
from 1904-1921, will house a col- 
lection of non-technical books de- 
signed to stimulate the cultural 
awareness and liberal insight of en- 
gineering students. 

Dean Hollister summarized the 
significance of the browsing room 
by explaining that Dean Smith, af- 


32 


P. Gaalaas 


The new office of the Engineer in the basement of Carpenter Hall 


R. Epstein 
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fectionately called “Uncle Pete” by 
his students, was “interested in 
rounding the engineering student 
beyond the range of his technical 
competence.” Dear Hollister ex- 
pressed the hope that the browsing 
room would trigger the interest of 
engineers to extend their extra-cur- 
ricular reading to include greater 
use of the Main Library. 

In addition to the browsing room, 
Carpenter Hall library facilities in- 
clude present stack space for 75,000 
volumes with capacity for expan- 
sion to 200,000 volumes plus 20,000 
volumes on reading room shelves. 
A second general reading room is 
located on the second floor, along 
with individual study rooms, for 
persons engaged in library projects. 

As an outstanding industrialist 
and a great Cornellian, Walter Car- 
penter made possible the nerve cen 
ter of the College of Engineering, 
Carpenter Hall. His generosity was 
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marked by a deep humility, and a 
hope that the library will be a “dy- 
namic and vigorous center of in- 
tellectual inspiration for all asso- 
ciated with the school.” 

Mr. Carpenter was president of 
the DuPont Company for nearly 
eight years before being elected 
Chairman of the Board in 1948. 
While a student at Cornell Univer- 
sity, he worked during the sum- 
mers of 1907-09 at the DuPont dy- 
namite plant in Gibbstown, New 
Jersey. After his fourth year at 
Cornell began, he was informed of 
a job opportunity with DuPont in 
Chile. He decided to accept the po- 
sition and spent two years in South 
America, 

When Mr. Carpenter returned to 
the United States, in I911, he 
joined the staff of the DuPont De 
velopment Department. He then 
progressed rapidly, to become di- 
rector of the department, a mem- 


ber of the company’s Board of Di- 
rectors, and at the age of 31, vice 
president in charge of the Develop- 
ment Department. At 38 he was ap- 
pointed vice president in charge of 
all financial matters. When he as- 
sumed the responsibility of the 
presidency of E, I. DuPont de 
Nemours in 1940, he was the first 
man not a member of the DuPont 
family to hold the position. 

Mr, Carpenter has been on the 
Board of Trustees of Cornell Uni- 
versity, and has made possible the 
new skating rink on the Cornell 
campus. The value of his service to 
Cornell was reflected in the words 
of University President Malott, 
who, speaking of Walter S. Car- 
penter and Carpenter Hall, said, “I 
hope some of his character will be 
transmitted to the students who 
will tread these halls.” 

R, G. Brandenburg 
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THE SILICON SOLAR CELL 


For many years men have been 
trying to utilize directly the large 
amount of energy that the sun 
radiates to the surface of the earth. 
After the Seebeck effect was dis- 
covered in 1823, the thermopile was 
developed, but its maximum effi- 
ciency was only one per cent— 
hardly enough for practical energy 
conversion purposes. Although 
other solar energy converters were 
developed later, the thermopile’s 
efficiency remained highest. Then 
in 1954 D, M. Chapin, Fuller, 
and G. L. Pearson announced the 


by 


Donald M. Malone, EE °59 


development of a device that 
would convert solar energy into 
electricity with an efficiency of 6 
per cent, 

This device is the silicon solar 
cell, Since the original announce- 
ment of the cell, its efficiency has 
been raised to 11 per cent. To put 
this in more practical terms, a bat- 
tery situated in Arizona and hay- 
ing an effective area of one square 
meter is capable of producing an 
electrical power output of 110 
watts on a sunny day. 

Silicon, the principal constituent 


of the solar cell is the second most 
slentiful element in nature, oxygen 
erste first. It always occurs in a 
combined state constitutes 
about 26 per cent of the earth’s 
crust, oceans and atmosphere. The 
silicon used in the ns cell is 
manufactured by du Pont and is 
extremely pure. 

The manufacture of this extreme- 
ly pure silicon is a difficult process. 
First, silicon tetrachloride is pro- 
duced. The commonest method of 
production consists of mixing sand 
and coke, then passing chlorine gas 
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Hitching solar batteries to the telephone system at Americus, Georgia. 
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over the mixture while it is being 
heated in a furnace. SiCl, is formed 
according to the following equa- 
tion: 

SiO, + 2C + 2Cl, 


| 800° C 
SiC], +2CO 
The resulting product is usually 
distilled to remove impurities. This 
commercially produced SiCl, is 
then used in the production of pure 
crystalline silicon. 

The pure silicon is produced in a 
quartz reactor. Both SiCl, and zine 
are vaporized, and their vapors 
flow into the reactor where pyro- 
lytic reduction of the silicon tetra- 
chloride by the zinc at a tempera- 
ture of about 1740° F. produces a 
mass of needle-like crystals of sili- 
con. The final purity is greater than 
99.9%, the principle impurity being 
carbon. 


Solar Energy Conversion 


Before the fabrication of the 
solar cell is discussed, the theory 
behind the conversion of solar 
energy to electrical energy in sili- 
con will be shown. Silicon’s ability 
to effect this conversion depends 
on the presence of minute quanti- 
ties of certain impurities in its crys- 
tal structure. The discussion that 
follows applies only to perfect and 
nearly Be. ioe crystals of semi-con- 
ductors such as germanium and 
silicon. 

Silicon has four valence elec- 
trons, and in its pure solid state, it 
forms a ptentioet crystal lattice. In 
this lattice, the valence electrons of 
a particular atom are shared co- 
with electrons its 
four adjoining neighbors. The co- 
valent bond restricts the movement 
of the electrons, and only the fact 
that these bonds can be broken 
thermally prevents pure crystalline 
silicon from being an insulator. For 
this reason, silicon is called a semi- 
conductor. In its pure state silicon 
also has no energy converting 
properties; however, the addition 
of very small amounts of certain 
impurities can cause these proper- 
ties to appear. 

Suppose that an element possess- 
ing five valence electrons (such as 
phosphorus, arsenic, or antimony ) 
is carefully added in minute quan- 
tities to a crystal of silicon. If this 
is done, a few random positions in 
the silicon lattice that were form- 
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erly occupied by silicon atoms will 
now be occupied by atoms of the 
impurities. Since only four of the 
impurity atom’s valence electrons 
are covalently bonded to neighbor- 
ing atoms, the fifth electron is very 
loosely bound and at room temper- 
ature is free to roam around and 
conduct electricity. The impurities 
just described are therefore called 
donors, because they donate excess 
electrons. 

Starting again with a pure crys- 
tal of silicon, suppose this time 
that an element possessing only 
three valence electrons (such as 
boron, aluminum, gallium, or indi- 
um) is carefully added in minute 
quantities to a crystal of silicon. As 
before, a few scattered positions in 
the silicon lattice that formerly 
were occupied by silicon atoms wi l 
again be occupied by atoms of the 
impurities. In this instance, how- 
ever, the impurity atom only has 
three valence electrons. Since the 
impurity atom has four neighbors, 
a gap or hole in which a fourth 
electron is needed to complete a 
covalent bond results because of 
the strong tendency for each atom 
in the silicon crystal to form four 
covalent bonds. If a nearby silicon 
atom contributes an electron to the 


E. 1. du Pont de Nemours Ine 


Above: A specimen of hyperpure silicon 
(held by technician). Beneath it is an 
induction-heated crystal growing furnace. 


Below: The characteristics of a com- 
pleted solar battery are carefully checked 
at this test station. 
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Technician observing the growth of a 

crystal of hyperpure silicon in a resist- 

ance heated furnace. This process pro- 

duces single silicon crystals almost 100% 
pure. 


impurity atom, the hole (need for 
an electron) will reappear next to 
the donating silicon atom. This 
process does take place continu- 
ously, giving this hole (which has 
a positive charge) a mobility sim- 
ilar to the mobility of the electron 
in the former example. The im- 
purities used in this type of mate- 
rial are called acceptors, because 
they accept electrons, 


‘Doping’ and its Consequences 

The process of placing a small 
amount of a donor or acceptor in a 
crystal of silicon is called doping. 
The donor doped silicon is called 
n-type silicon (for excess negative 
charges), and the acceptor doped 
silicon is called p-type silicon (for 
EXCCSS positive charges 

If in a pure crystal of silicon, 
donor atoms are added to one por- 
tion of the crystal and acceptor 
atoms are added to the remainder, 
the boundary region between the p 
and the n portions of the crystal is 
called a p-n junction, The p-n 
junction has very interesting prop- 
erties. Surrounding the p-n junce- 
tion is a built-in permanent electric 
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field. This field separates the n and 
p regions from each other, and pre- 
vents the electrons of the n region 
from crossing over the p-n june- 
tion to fill up the holes of the p 
region. If for some reason, an elec- 
tron in the vicinity of the p-n 
junction moves out of its normal 
osition, thus creating what is 
enn as a hole-electron pair, the 
electric field surrounding the p-n 
junction will force the hole into the 
p region and the electron into the n 
region. This process is called col- 
lecting. If collecting did not take 
place (perhaps the hole-electron 
pair occured too far away from the 
p-n junction), the electron would 
move back to its former position, 
i.e. the hole-electron pair would 
recombine. 

As was previously stated, a built- 
in permanent electric field exists in 
the region surrounding a p-n 
junction. This fact might lead one 
to believe that if wires are attached 
to the Pp and n regions, and the 
wires are joined, a current will 
flow. Normally this will not occur 
because contact potentials between 
the wires and the p and n regions 
cancel out the potential due to the 
electric field at the p-n junction; 
however, under certain circum- 
stances, this situation can be al- 
tered. 

When light energy impinges 
upon a silicon crystal containing a 
p-n junction, hole-electron pairs 
are created in the region near the 
surface of the crystal, Those hole- 
electron pairs which appear in the 
vicinity of the p -n junction are col- 
lected by the electric field sur- 
rounding the p-n junction, and 
under these circumstances, if a wire 
is attached from the p to the n 
region, a current will flow through 
that wire. The energy of this elec- 
tric current can be utilized in the 
same ways that the energy from 
any other direct current can be 
utilized, and this is the underlying 
mechanism by which solar energy 
is converted to electrical energy in 
the silicon solar cell. 


Technical Difficulties 


Although the principles underly- 
ing the activity of the solar cell are 
relatively simple, the technical 
problems involved in detail are still 
causing much difficulty. It has been 
shown by mathematical analysis 
that the theoretical maximum effi- 


ciency of a silicon solar cell is 21.7%, 
but this maximum has not yet been 
attained, There are several impor- 
tant design characteristics that af- 
fect the maximum attainable effi- 
ciency. 

One might first ask if some other 
semi-conductor, perhaps germa- 
nium, would be more efficient than 
silicon. Germanium does have a 
higher short circuit current than 
silicon, but because of the differ- 
ence in voltage characteristic, sili- 
con has a greater power density 
( power output per unit area avail- 
able to the sun) than has germa- 
nium. It has been shown theoreti- 
cally that silicon has very nearly 
the best possible characteristics for 
conversion of solar energy to elec- 
trical energy. 

A second important factor to 
consider is reflectivity. Covering 
the cells with non-reflective coat- 
ings reduces but does not eliminate 
loss due to reflection. 

A third factor to consider is the 
best type of load for the cell. It 
has been shown that with varying 
degrees of sunlight energy density, 
peak efficiency is maintained at a 
constant voltage. If the voltage at 
the terminals of the cell changes, 
the cell efficiency changes marked- 
ly. This indicates that the best load 
for a solar cell to operate into is a 
storage battery (which has a prac- 
tically constant terminal voltage ). 

Another important design factor 
is the series internal resistance of 
the cell (Rs). As this resistance in- 
creases, efficiency decreases. An in- 
ternal series resistance equal to five 
ohms will lower the power output 
of the cell to thirty per cent of the 
value of power output obtainable 
when Rs equals zero. Fortunately, 
a value of internal shunt resistance 
as low as one hundred ohms will 
have very little effect on efficiency 
and a typical value for the internal 
shunt resistance in practice is about 
one thousand ohms. It can be seen 
that while internal shunt resistance 
practically presents no problem, the 
internal series resistance is an im- 
portant design consideration. 

The last important consideration 
is the method of attaching conduc- 
tors to the cell. Originally metallic 
lacquers were brushed on top of 
copper-plated sections of the cell, 
but deterioration occurred with 
time. Since then, methods such as 
ovenfiring of metallic layers, metal- 
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lic vapor deposition, and electro- 
plating have been tried. One meth- 
od of affixing conductors will be 
discussed later in detail. 


Fabrication and Packaging 

The extremely pure crystalline 
silicon previously described is melt- 
ed, and a minute amount of arsenic 
(about one part arsenic to one mil- 
lion parts silicon) is added to the 
melt. Then a large single crystal of 
arsenic doped silicon is slowly 
pulled from the melt in such a man- 
ner that the interface between solid 
and liquid in the crystal is substan- 
tially at the surface of the liquid. 
This pulling technique results in a 
single crystal of excellent proper- 
ties in which thermally induced 
strains and other undesirable effects 
have been minimized. The crystal 
is then cut into correctly sized 
wafers with a diamond cutting 
wheel. 

The final and most delicate step 
in the preparation of a silicon cell is 
the diffusing of boron into the sur- 
face of the arsenic doped crystal. 
If the boron diffuses too deeply, the 
p -n junction will be too far below 
the surface to collect effectively. If 
the layer is too thin, its Rs will in- 
crease, causing an appreciable cut 
in efficiency. Consequently, the Bell 
laboratories have done much re- 
search on depth of penetration vs. 
time and temperature of diffusion. 
The diffusion process involves fill- 
ing a quartz container with nitro- 
gen gas, then inserting the arsenic 
doped silicon wafer along with a 
quantity of boron trichloride, and 
placing the assembly in an induc- 
tion furnace for a controlled length 
of time and at a temperature be- 
tween one thousand and twelve 
hundred degrees centigrade. In the 
diffusion process, silicon atoms 
form gaseous SiCl, and the re- 
leased boron atoms fill the spaces 
in the crystal lattice that the silicon 
atoms vacated. After the ——e 
time has elapsed, the assembly i 
removed from the furnace and he 
wafer is allowed to cool. 

Next the conductors must be af- 
fixed to the p and n regions. This is 
one area of production that is still 
under research, since the present 
method of affixing conductors is 
time consuming and must be done 
very carefully. Sequence is also 
very important to the process. Care 
being taken to see that the p-type 
surface is not scratched, the wafer 
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A quartz tube containing arsenic-doped silicon wafers, boron tetrachloride, 


nitrogen gas is introduced into a furnace. During the heating process, the boron will 


diffuse into the wafer. 


is boiled in nitric acid. After it has 
been in the nitric acid for a suffi- 
cient time, the wafer is removed, 
and thoroughly wiped dry with soft 
filter paper. The oxide left on the 
surface is then removed with fluoric 
acid, If the nitric acid was not 
cleared off completely beforehand, 
unwanted etching of the surface 
will occur. After the surface is 
cleaned by the fluoric acid, the 
wafer is placed in a solution con- 
taining nickel ions. Nickel is elee- 
trically deposited on the p-type 
silicon surface and a wire lead is 
easily affixed to the layer of nickel, 

To attach a conductor to the n- 
region, a portion of the — 
must be removed from the bottom 
side of the cell, (the side on which 
nickel was deposited). The re- 
mainder of the p-layer, which is not 
to be removed, must be protected 
by a covering of wax or teflon tape. 
The unprotected portion of the p- 
layer is removed either by sand- 
blasting or by placing the wafer in 
a solution of both nitric and fluoric 
acid, After the p-layer is removed, 
the surface of the n-region is left 
rough, and nickel is placed on it by 
electro-deposition, 

After individual solar cells are 
produced, nine of them connected 


in series are arranged three by 
three in a module. Each module is 
a separate plastic container, the 
cover being machined from 
acrylic sheet of plastic. The plastic 
over the cell area is cut down to a 
thickness of 1/16’. To cut down re- 
flectivity, the region between the 
cell surface and the cover surface is 
filled with silicone oil. This is an- 
other area where research is con- 
tinuing as the silicone oil seems to 
leak away or evaporate, At present, 
a very sticky hydrocarbon called 
oronite is being tested. Finally the 
covers are sealed together with 
acrylic cement. The individual 
modules are then placed in an alu- 
minum housing whose base has 
been filled with styrofoam 22 that 
has been machined to fit. Six mod- 
ules are connected in parallel and 
eight of these groups of six modules 
are connected in series. One hous- 
ing contains a total of forty-eight 
modules or 432 cells. On a sunny 
day, such a set-up can produce nine 
watts of electric power. 


Application 
The last topic of importance is a 
consideration of the present and 
possible future applications of the 
(Continued on Page 74) 
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TAMING THE 
LAWRENCE 


by 


Richard L. Jarvis, CE °58 


For many years the United States 
and Canada have realized the eco- 
nomic desirability of developing 
the St. Lawrence River. The fea- 
sibility of such a project was first 
worked out on paper more than 
filty years ago, but until recently 
the tremendous cost involved pre- 
vented approval by the govern- 
ments of the United States and 
Canada, 

In 1952 representatives of the 
two countries met and agreed to 
the development of power in the 
International Rapids Section of the 
river, Responsibility for this phase 
of the project was placed in the 
hands of the Power Authority of 
the State of New York and the Hy- 
dro-Electric Power Commission of 
Ontario, The estimated cost of the 
ower project was 600 million dol- 
urs, to be financed by the sale of 
bonds. In the early part of 1954 
Congress provided a 105 million 
dollar limit to build the United 
States’ portion of the seaway, 

The St. Lawrence Seaway De- 
velopment Corporation was desig- 
nated as our agent responsible for 
its construction, The Corporations’ 
indebtedness to the United States 
Treasury will be liquidated by tolls 
fixed through negotiations between 
United States and Canadian au- 
thorities, An additional 200 million 
dollars was appropriated by the 
Canadian government for the de- 
velopment of the seaway, bringing 
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the cost of the entire project close 
to one billion dollars. 

Certainly the cost of this project 
had not declined over the years, so 
what factors might have influenced 
its recent approval? In the past 
fifty years the heart of heavy indus- 
try in the United States has shifted 
from the East to the seventeen 
states bordering or tributary to the 
St. Lawrence Seaway and Great 
Lakes. Both the demand for, and 
production of raw materials in tre- 
mendous volumes have continually 
brightened the economic outlook of 
the venture. For instance, these sev- 
enteen states which support 35 per- 
cent of our population produce 80 
per cent of the iron ore, 40 per 
cent of the coal, 84 per cent of the 
automobiles, 75 per cent of the 
steel, 71 per cent of the corn, and 
61 per cent of the wheat in the 
United States. The transportation 
of these bulky goods and raw mate- 
rials is unquestionably cheaper by 
water than by rail and it is esti- 
mated that the tonnage shipped 
through the seaway in its first year 
of operation, 1959, will be 36.5 mil- 
lion tons, more than three times the 
wesent amount. The savings that 
wal and trade make by ship- 
ping via the seaway will not be 
confined to those directly affected, 
but will be passed along to the con- 
sumer in the form of lower prices 
regardiess of where he lives in the 
United States. 


A cheaper mode of transportation 
means more industries, and more 
industries require power, bringing 
us to the second phase of this proj- 
ect. The St. Lawrence River is not 
only one of the largest rivers in the 
world, but is particularly suited for 
the production of hydroelectric 
power because of its uniformity of 
flow from season to season and year 
to year. The maximum flow re- 
corded is only slightly more than 
twice its minimum flow. By con- 
trast the flow of other rivers vary 
much more widely; the Columbia 
River with a ratio of 35:1, and the 
Mississippi 25:1. 

A uniform flow of water through 
the turbines is essential for reliable 
power production which commands 
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a premium price. The St. Lawrence 
Powerdam will be the world’s sec- 
ond largest hydro-electric power 
producing plant. Its thirty-two 57,- 
000 kilowatt capacity generators 
will produce 1,880,000 kilowatts 
compared to 1,947,000 kilowatts 
generated at Grand Coulee Dam on 
the Columbia River, Already a 
great portion of this power has 
been guaranteed a market by in- 
dustries in the United States, and 
all indications bear out the develop- 
ment of the St. Lawrence River as 
a sound business proposition. 


Construction Problems 

Besides being one of the largest 
developments of any river in the 
world, the construction of | this 
project is further complicated by 
the necessity of maintaining all 
traffic and facilities using the river 
during construction. This required 
not only a master plan of construc- 
tion procedure, but also close ad- 
herence to a construction schedule 
in order to prevent costly delays 
due to the interdependence of each 
phase of the project. 

The largest structure to be built 
is the St. Lawrence Powerdam 


which will close the channel to the 
north of Barnhart Island and pro- 
vide a power pool for its thirty two 
turbine generator units and suffi- 
cient depth for seaway traffic. The 
concrete gravity dam will be the 
fourth largest in the country, hav- 
ing a length of 3,300 feet, and an 
overall height of 167 feet. Since the 
construction of this dam involves 
the greatest amount of work, it was 
decided that the entire site should 
be put in the dry for the duration 
of the project. This was accom- 
plished by placing temporary cof- 
ferdams across the north channel 
around Barnhart Island above and 
below the damsite. The entire flow 
of the river was then directed to the 
south of Barnhart Island. 

Four miles upstream the Long 
Sault Spillway dam will eventually 
close this southern channel and 
regulate the depth of the power 
pool. The Long Sault is a concrete 
gravity dam with a curved axis 
having an overall height of 114 feet 
and a length of 2,960 feet. 

The first stage construction of 
this dam involves the completion of 
the southern half made possible by 
a cofferdam enclosure. During this 


phase of the project the river flow 
was directed north of Long Sault 
Island, over the International Rap- 
ids, and south of Barnhart Island. 
Cut C through Long Sault Island 
enabled water flowing through the 
southern channel to pass north of 
the stage one construction area. 

Upon completion of the southern 
portion of Long Sault dam, a rock- 
fill cofferdam was placed across the 
river to the north of Long Sault Is- 
land. The water which had passed 
over the International Rapids was 
then diverted through cut F, a 
600,000 cubic yard excavation 
through the island, At the same 
time cut C was backfilled and all 
the waters of the St. Lawrence 
flowed through the completed por- 
tion of the dam. With the comple- 
tion of the stage two parte: 
construction for the northern half 
of the Long Sault could continue 
in the dry, 

Twenty five miles upstream from 
the International Rapids, construe- 
tion of the Iroquois dam had be- 
gun. Its primary purpose is to re- 
place the natural rock weir near 
Chimney Point, a short distance 
downstream: from Ogdensburg, 


Map of the St. Lawrence Power and Seaway Project. 
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St. Lawrence Power Dam—General view of construction, looking north. 


New York, which now controls the 
outflow from Lake Ontario and 
maintains its level between 242.5 
and 249.5 feet above sea level. The 
dam is a buttressed concrete gravity 
structure with gate controlled 
sluiceway openings. Its total length 
is 2,335 feet, and is being con- 
structed in two stages similar to the 
Long Sault dam. 

At the present time navigation is 
being directed to the north of the 
construction area through existing 
locks and canals. Meanwhile the 
United States is constructing the 
10 mile, Long Sault Canal which 
will pass to the south of the power 
dam. This phase of the seaway con- 
struction includes two locks; the 
upper to be known as Eisenhower 
Lock, and the lower as the Grass 


ff 


Looking east at the Grasse River Lock— 
note backfill construction, 
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River Lock. The depth of the canal 
channel will be 27 feet, and have 
a minimum width of 450 feet. The 
locks will be 80 feet wide, 860 feet 
long, and have a maximum lift of 
49 feet. In addition to the canal, 
over sixty three million cubic yards 
of excavation will have to be re- 
moved from river channels and ad- 
joining shores to provide the mini- 
mum depth of 27 feet and safe 
river velocities not to exceed four 
feet per second, 

When the powerpool is eventu- 
ally brought up to its proposed 
level, much of the surrounding 
countryside would be inundated 
were it not for the extensive SYS- 
tem of dikes and embankments to 
confine the pool, These dikes will 
have a maximum height of 85 feet, 
a total length of 21 miles, and will 
include about 17,000,000 cubic 
yards of compacted embankment 
protected by rock riprap on the 
water pool side. There are many 
other structures being built such as 
water supply intakes, highways and 
bridges, power lines and even com- 
plete new towns, all of which are 
indicative of the tremendous size 
and scope of the river development. 


Differing Construction Techniques 


One of the most interesting fea- 
tures of this international project 
is the different methods of construc- 
tion employed by the United States 
and Canada. Since the international 
boundary passes down the center 
of the St. Lawrence powerdam, 


one side is being constructed by 
Canada, and the other by the 
United States. Here we find two 
independent engineering organiza- 
tions constructing nearly identical 
structures under the exact same 
conditions. 

On first consideration one would 
think that an extensive cost analysis 
warranted on a job of this magni- 
tude would lead both contractors 
to the same conclusion as to con- 
struction methods, And yet we find 
radically different methods on 


Eisenhower Lock—looking upstream. 
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items which are basic to the con- 
struction of a dam. For instance, 
the United States uses steel forms 
while the Canadians use wooden 
forms. The United States halts con- 
creting operations in the winter 
months while Canada continues to 
pour twelve months a year. The 
United States places its concrete 
from buckets moved about by 
gantrys on track parallel to the face 
of the dam. The Canadians place 
their concrete from conveyor sys- 
tems. What might be the explana- 
tion for these two approaches to 
what seems to be the same problem? 

At first glance the Canadians and 
Americans seem to be working un- 
der similar conditions, but this is 
not the case. For instance there are 
wide variances in wage rates. A 
Canadian carpenter makes approx- 
imately $2 an hour while on the 
United States side a carpenter re- 
ceives $3 an hour. This would ex- 
plain our use of steel forms which 
require less time to erect and main- 
tain although their initial cost is 
much greater. 

The fact that Canada has de- 
cided to pour concrete through the 
winter is primarily a matter of ex- 
perience, Since Canada has a much 
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shorter period of warm weather 
than the United States, she has 
been forced to develop and prac- 
tice cold weather concreting. Using 
tarpaulins to house the area being 
poured and salamanders to warm 
the air the Canadians were able to 
successfully place and cure con- 
crete when the temperature dipped 
to 40 degrees below zero last 
winter. Another reason the Cana- 
dians have gone to winter concret- 
ing is their adoption of high con- 
crete lifts which may be as great 
as 20 feet. These are much easier 
to protect from the inclement 
weather than a series of our stand- 
ard five foot lifts. 

A visitor to the St. Lawrence sea- 
way and power project is probably 
most impressed oe its size. Every- 
thing about it is big. An engineer 
would be most interested in the up 
to date methods of construction 
such as on the spot supervision in 
widespread areas made possible by 
television. The industrialist and 
business man might visualize the 
tremendous power which will soon 
be and the new avenue 
of transportation which will extend 
into the heart of our country, But 
the development of the St. Law- 


rence River is more than a large 
engineering achievement with tre- 
mendous economic repercussions, 
The international planning and co- 
operation which made it possible is 
a tribute to two great countries, the 
United States and Canada, and an 
example to the rest of the world of 
what can be accomplished among 
friends. 


All pietures courtesy of the Power Authority 
of the State of New York 
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Schlieren photographs, above and left, ilius- 
trate different phases of airflow investigation. 
Development of inlets, compressors and tur- 
bines requires many such studies in cascade 
test rigs, subsonic or supersonic wind tunnels. 


at Pratt & Whitney Aircraft 


in the field of Aerodynamics 


Although each successive chapter in 
the history of aircraft engines has as- 
signed new and greater importance 
to the problems of aerodynamics, 
perhaps the most significant de- 
velopments came with the dawn of 
the jet age. Today, aerodynamics 
is one of the primary factors in- 
fluencing design and performance of 
an aircraft powerplant. It follows, 
then, that Pratt & Whitney Aircraft 
— world’s foremost designer and 
builder of aircraft engines — is as 
active in the broad field of aero- 
dynamics as any such company 
could be. 


Although the work is demanding, 
by its very nature it offers virtually 
unlimited opportunity for the aero- 
dynamicist at P & W A. He deals 
with airflow conditions in the en- 


gine inlet, compressor, burner, tur- 
bine and afterburner. From both the 
theoretical and applied viewpoints, 
he is engrossed in the problems of 
perfect, viscous and compressible 
flow. Problems concerning boundary 
layers, diffusion, transonic flow, 
shock waves, jet and wake phenom- 
ena, airfoil theory, flutter and 
stall propagation — all must be at- 
tacked through profound theoretical 
and detailed experimental processes. 
Adding further to the challenge and 
complexity of these assignments at 
P & W A is this fact: the engines 
developed must ultimately perform 
in varieties of aircraft ranging from 
supersonic fighters to intercontinen- 
tal bombers and transports, func- 
tioning throughout a wide range of 
operational conditions for each type. 


Moreover, since every aircraft is 
literally designed around a power- 
plant, the aerodynamicist must con- 
tinually project his thinking in such 
a way as to anticipate the timely 
application of tomorrow's engines to 
tomorrow’s airframes. At his service 
are one of industry's foremost com- 
puting laboratories and the finest 
experimental facilities. 


Aerodynamics, of course, is only 
one part of a broadly diversified en- 
gineering program at Pratt & Whit- 
ney Aircraft. That program — with 
other far-reaching activities in the 
fields of instrumentation, combus- 
tion, materials problems and me- 
chanical design spells out a 
gratifying future for many of to- 
day’s engineering students. 


Modern electronic computers accelerate both the analy- 


Design of a multi-stage, axialtiow compressor 


Mounting compressor in a special high-altitude test 


chamber in P & W A's Wiligoos Turbine Laboratory per- 
mits study of a variety of performance problems that 
may be encountered during later development stages. 


involves some of the most complex probiems in 
the entire field of aerodynamics. The work of 
aerodynamicists ultimately determines those aspects 
of blade and total rotor design that are crucial. 


sis and the solution of aerodynamic problems. Some of 
these problems include studies of airplane performance 
which permit evaiuation of engine-to-airframe applications. 


World's foremost designer and builder of aircraft engines 


PRATT WHITNEY AIRCRAFT 


Division of United Aircraft Corporation 
EAST HARTFORD 8, CONNECTICUT 


Pratt & Whitney Aircraft operates a 
completely self-contained engineering fa- 
cility in East Hartford, Connecticut, and 
is now building a similar facility in Palm 
Beach County, Florida, For further in- 
formation about engineering careers at 
Pratt & Whitney Aircraft, write to Mr. 
F. W. Powers, Engineering Department. 
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Creative Engineers... 


Temco has a place for you 
in this New Engineering Center 


At Temco, growth provides experienced engineers 
with challenging opportunities, They will find here 
rewarding assignments in electronics, guidance sys- 
tems, jet aircraft, missiles and weapons systems, 


This new 100,000-square-foot, air-conditioned 
Engineering Center typifies Temco's dynamic prog- 
ress. More than 1,000 creative engineers work here. 
Here, too, is housed the most modern equipment 
available for the design and development of complete 
weapons systems, Diversified projects include work 
on recently awarded prime contracts for three 
Temco-designed missiles and jet aircraft. 


Rapid expansion of research activities at Temco 
creates the need for a wider range of engineering 
skills. The engineer who has set exacting require- 
ments for his future finds here a stimulating, creative 
atmosphere, and congenial associates. 


In Engineering, the Best Opportunities are in Aviation 


In Aviation, the Best Opportunities are at Temco 


MR. JOE RUSSELL, Engineering Personnel 
Room 100-N, Temeo Aircraft Corp., Dallas, Texas 


Please send me complete details of the Temco story of unusual 
opportunities for experienced engineers. | am especiaily interested 


ADDRESS 


\ 


AIRCRAFT CORPORATION «© Dallas, Texas 
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IF you show potential for 
success in your field 


IF you're anxious to in- 
crease your skills and 
knowledge 


IF you can co-operate 
with others to get a job 
done 


IF you want to do what's 
expected of you — and 
more 


Union Carbide’s engineers and scientists are 
among the best in industry-——and we need top 
engineering and science graduates to move 
up with them as Union Carbide expands. 


Nuclear energy, extremes of heat, cold, pres- 
sure, and vacuum—-Union Carbide people 
work with these basic tools over the entire 
scale of the physical sciences. 


Union Carbide people extend the frontiers 
of science through teamwork—yet, since 
technical teams are small, you can achieve 
individual recognition early in your career, 


Union Carbide people like their work, and 
consistently do more than is expected of them. 
They develop new products at the rate of two 
a month—and the rate is accelerating. 


ENGINEERS—SCIENTISTS 


Do you fit the bill? If so, we’d like to hear from you. There’s a place for 
you at Union Carbide, helping to shape the future in alloys, carbons, 
chemicals, gases, plastics, or nuclear energy. 


‘Ve have important openings for liberal arts and business school graduates 


as well, 


Representatives of Divisions of Union Carbide Corporation, listed at 
right, will be interviewing on many campuses. Check your placement 
director, or write to the Division representative. For general information, 
write to V. O. Davis, 30 East 42nd St., New York 17, N. Y. 
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BAKELITE COMPANY Plastics and resins, includ- 
ing polyethylene, epoxy, fluorothene, vinyl, silicone, 
phenolic, and polystyrene. J. C. Older, River Road, 
Bound Brook, N. J. 


ELECTRO METALLURGICAL COMPANY Over 
100 ferro-alloys and alloying metals; titanium, calcium 
carbide, acetylene. C. R. Keeney, 137—47th St, 
Niagara Falls, N. Y. 


HAYNES STELLITE COMPANY Special alloys 
and hard-facing materials to resist heat, abrasion, and 
corrosion; cast and wrought. L. E, Denny, 725 South 
Lindsay Street, Kokomo, Ind, 


LINDE COMPANY Industrial gases, metalwork- 
ing and treating equipment, synthetic gems, molecular 
sieve adsorbents. P. I. Emch, 30 East 42nd Street, 
New York 17, N. Y. 


NATIONAL CARBON COMPANY Industrial 
carbon and graphite products. Prestone automotive 
products, Evereaoy flashlights and batteries. S. W. 
Orne, P. 0. Box 6087, Cleveland, Ohio. 


SILICONES DIVISION Silicones for electrical 
insulation, release agents, water repellents, etc.; 
silicone rubber. P. 1. Emch, 30 East 42nd Street, New 
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UNION CARBIDE CHEMICALS COMPANY 
Synthetic organic chemicals, resins, and fibers from 
natural gas, petroleum and coal. W. C. Heidenreich, 
30 East 42nd St., New York 17, N. ¥, 


UNION CARBIDE INTERNATIONAL 
COMPANY Markets Union Carsive products and 
operates plants overseas. C. C. Scharf, 30 East 42nd 
Street, New York 17, N. Y. 


UNION CARBIDE NUCLEAR COMPANY 
Operates Atomic Energy Commission facilities at Oak 
Ridge, Tenn., and Paducah, Ky. W. V. Hamilton, P. 0, 
Box “P”, Oak Ridge, Tenn. 


VISKING COMPANY Pioneer in packaging— 
a leading producer of synthetic food casings and poly- 
ethylene film. Dr. A. L. Strand, 6733 West 65th Street, 
Chicago, tl, 


GENERAL OFFICES—NEW YORK Account- 
ing, Electronic Data Processing, Operations Research, 
Industrial Engineering, Purchasing £. R. Brown, 
W East 42nd Street, New York 17, N.Y. 


Sure we want you... ‘ 
ty 
CARBIDE 


...on the prevention of total war 


“Modern civilization is now faced with a task of fatal 
urgency. Unless man can find ways of limiting war, 
modern civilization itself may perish, The difficulties of 
limiting warfare today contrast with the capacity of 
major powers to wage total war with ever fewer restric- 
tions and ever fewer survivors. Today, it is no longer a 
common belief in the dignity and destiny of man, but 


only prudence and fear, that can prevent total war. 
And yet, in the light of reason, the efforts to avert total 
war hold more promise of success than the hope for 
freedom from all war. It still is easier, as it has always 
been, for man to restrict war than to establish peace 
on earth.” 

—H. Speier, Head of the Social Science Division 


THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 


A nonprofit organization engaged in research on problems related to national security and the public interest 
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WORLD'S LARGEST ELECTRONIC BRAIN 


RCA BIZMAC reduces weeks of paper 
work to seconds—cuts costs by millions} 


In almost the twinkling of an eye, electronics 
handles calculations that would take any person 
days of work. 

The newest — and largest — electronic “brain” 
(more accurately, electronic data processing sys- 
tem) is Bizmac, developed by RCA. 

Bizmac is quickly becoming one of the most 
powerful allies of business and industry. It “reads,” 
sorts, catalogs, analyzes, calculates, forecasts—re- 
duces months of paper work to seconds—cuts costs 
by millions! 

For insurance companies, Bizmac can keep its 
finger on millions of facts daily. It can help depart- 
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ment stores keep split-second inventory control. 
And for the U. S. Army, it keeps track of literally 
billions of ordnance parts all over the world. 

The leadership in electronic research that made 
Bizmac possible is inherent in all RCA products 
and services—to help make life fuller, easier, safer 
through “Electronics for Living.” @ 


WHERE TO, MR. ENGINEER? ICA offers careers in re- 
search, development, design, and manufacturing for engi- 
neers with Bachelor or advanced degrees in E. E., M. E. or 
Physics. For full information, write to: Mr. Robert Haklisch, 
Manager, College Relations, Radio Corporation of America, 
Camden 2, N. J. 


RADIO CORPORATION OF AMERICA 


ELECTRONICS FOR LIVING 
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Roscoe H. Fuller 


“The objects of this Society are to promote the welfare of the College of Engineering at Cornell University, 


its graduates and former students, and to establish closer relationship between the College and its alumni.” 


THE PRESIDENT’S MESSAGE 


Although our Society includes over 3,000 dues-paying 
members seattered all over the world, relatively few are 
aware of the day-to-day mechanics of running its affairs, 

Since this is your Society you have a right to know how 
these things are conducted, and it is with the thought that 
this may be of interest that the following notes are presented, 


1, During June or July of each year, the “Annual Letter” 
is sent out to all 18,000 Engineering alumni whose ad- 
dresses are known, together with a solicitation for member- 
ship and a bill for dues 


2, The mailing lists are kept in the “Addressing and Mail- 
ing room in Ithaca, and are divided into four parts: 
List #1 consists of those whose dues are paid for the 
current year 
List #2 includes those whose dues were paid for the pre- 
vious year, but are not currently paid up 
List #3 covers those who at some time in the past 
have been members, but not during the last two years 
List #4 is the remainder of the Engineering alumni list, 
who have never seen fit to join the Society 


§. Every year during the summer, list 1 becomes list 2 for 
the next year, and list 2 becomes a part of list 3 


1, As membership returns come in to the Society's office 
in New York the checks are deposited and the membership 
cards sent to the A & M room in Ithac a, where the address 
plates are transferred to list | 

5. The first issue of the “Cornell Engineer” goes to the 
entire membership list of the previous year, but subsequent 
issues go only to those whose dues have been paid; that is, 
to the current “list | 

6, During the fall, two membership follow-up letters are 
sent out to those whose names are on lists 2 and 3, usually 
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resulting in the receipt of dues from a great many former 

members who may have overlooked the first solicitation. 

Unfortunately, due to the time delay involved in transmit- 
ting information from New York to Ithaca, and the clerical 
time required to make changes in the listings, there are always 
a few paid-up members who receive follow-up letters, For 
this we are truly sorry, and we sincerely apologize. Your 
Society operates with largely volunteer labor, and such delays 
are difficult to avoid, Nor are outright mistakes unheard of. 

We ask that you bear with us, realizing the problems, and 
that you feel free to call errors to our attention, and to make 
any suggestions which would promote efficiency, accuracy or 
economy. 

In addition to our regular members, the Society has for 
several years followed the practice of offering a year's free 
membership to each member of the current graduating class. 
We only ask that they return the member ship cards with 
their latest addresses indicated, so that the magazine will 
reach them. 

The membership certificates, offered this year for the first 
time, present a different problem, There has been a delay in 
producing them, but they are in the hands of the printer, and 
should go forward in December to those whose orders we 
have received, Because the return card covering dues had no 
space to write your name and degrees as you wanted them 
on the certificate it was necessary in most cases to send out 
a supplementary letter to be sure that your wishes were 
respec ted, 

It is our hope that these certificates will please you, and 
will occupy a respected place on your wall. If any member 
who has not done so wishes to order his, they are still avail- 
able at $1.25. 

While I think of it, there are still a few copies of the 1954 
Directory of Cornell Engineers available at $1.00 a copy. 

Please let me know what we can do to make this a bigger, 
better society; even more worth while to you and to our fel- 


Roscoe H. Fuller 


low alumni, 
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ALUMNI ENGINEERS 


Troutware 


Richard S. Stewart 


Richard S. Stewart, ME °32 vice 
president and assistant to the presi- 
dent of The Standard Oil Company 
(Ohio), has been named Vice Pres- 
ident for Production. 

Mr. Stewart will be responsible 
for all exploration and production 
operations of Sohio and its sub- 
sidiaries, reporting to Charles E. 
Spahr, executive vice president. 

In 1955, Mr. Stewart served a 
year as president of Lricon Agency, 
Ltd., representing nine American 
oil companies with crude oil pro- 
duction, refining and export rights 
in Iran. 

He was chairman for the 1956 
campaign of the American Red 
Cross in Cleveland. 

He joined Sohio as a power en- 
gineer in 1938, after six years’ ex- 
perience in refinery operations with 
The Texas Company in Texas, 

In 1945, Mr. Stewart was named 
operations manager for Sohio’s 
manufacturing department refiner- 
ies and plants; served for a short 
time as manager of Sohio’s depart- 
ment of industrial relations, and be- 
came assistant to the president 
upon Mr. Foster's election to that 
office in April, 1949. 

Mr. Stewart was elected a vice 
president in 1954 and continued as 
assistant to the president. 

During the early part of World 
War II, he was Sohio’s representa- 
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tive to the Petroleum Administra- 
tion for War in matters concerning 
the construction of Sohio’s aviation 
gasoline refining units. He also was 
on special assignment with the 
Navy at the request of the late 
Frank Knox, then Secretary of the 
Navy. 


Monroe D. Edelman, BChem, 
33, is assistant to the president of 
Julian Laboratories, Inc., manufac- 
turers of pharmaceutical chemicals. 


Francis W. Watlington EE ‘40, 
‘47, is chief electronics engineer at 
Columbia University geophysical 
field station in Bermuda, where he 
works primarily on underwater ac- 
coustics. He has a daughter and 
son and lives at “Corolita,” Pitts 
Bay Road, Pembroke, Bermuda. 
The mail address is c/o Sofar, APO 
856, New York. 


S. James Campbell, BChemE, 
‘43, '44, is president of the Asso- 
ciated Builders & Contractors of 
Maryland and vice-chairman of the 
Baltimore County Revenue Author- 
ity. The Campbells live at 1904 
Indianhead Road, Ruxton 4, Md. 
A daughter, Mary Carol Campbell, 
was born to them December 18, 
1956. 


George R. Chambers BEE, of 
Buffalo, N.Y., has joined the Elec- 
tronic Instrumentation Division, 
The Ramo-Wooldridge Corpora- 
tion. 

An electrical engineer, Mr. 
Chambers has experience in wind 
tunnel instrumentation, airborne 
fire control systems, advanced fire 
control and missile guidance sys- 
tems, moving target indicator and 
receiver circuit design, and ground 
radar systems, 

He is a member of the Institute 
of Radio Engineers, Cornell Society 
of Engineers and an associate mem- 
ber of the American Institute of 
Electrical Engineers. 

Mr. Chambers resides at 4924 W. 
Elmdale Drive, Rolling Hills. 


M. D. Morris, CE, 44, has become 
vice president in charge of Engi- 
neering and Sales of the TESTlab 
Corp. and will operate its New 
York region offices. John P. Gnaed- 
inger, BCE ‘47 will act as a con- 
sultant, 


TESTlab is a newly formed cor- 
poration, engaged in the manufac 
ture and marketing of apparatus 
and equipment for the engineering 
testing of soils, bituminous, and 
concrete materials, The new feature 
of electronic recording devices will 
be provided by close association 
with the Tinius Olsen ('33) Testing 
Machine Company, who will also 
provide a world-wide sales and 
service organization. 


George A. Rumsey '93 (below) 
reads the Zeta Psi publication in 
his home at 1307 Ocean Avenue, 
Spring Lake, N.J. He has always 
been active in the Cornell chapter, 
Rumsey is chairman of Rumsey 
Electric Co., 1007 Arch Street, 
Philadelphia 5, Pa., which he and 
his brother, the late Eugene A. 
Rumsey ‘90, founded in 1895, From 
1902-15, the company installed 
more than 125 central stations, 
among them Dover, Del., York, Pa., 
Dam 4 and 5 Potomac, and Mar- 
tinsburg, W.Va. 


(Continued on Page 82) 


Alumni News 


George A. Rumsey 


49 


| 
i} 
} 
i 
: 
¢ 
4 
fa 
— 


Ten awards are open to candidates inter- 
ested in studies leading to a Doctor of 
Philosophy or Doctor of Engineering 
degree or in conducting post-doctoral 
research. 


Each Fellowship provides a cash award 
of not less than $2000...a minimum 
salary of $2500 for summer or part-time 
work , . , up to $1500 for tuition, books, 
and research expenses... and moving 
and transportation costs, Eligibility is 
based on the completion of one year of 
graduate work in physics or engineering, 
and qualification for graduate standing at 
California Institute of Technology, Uni- 
versity of California (Berkeley), or Stan- 
ford University. Application closing date: 
January 15, 1958. 


One hundred awards are open to partici- 
pants who will complete courses leading 
to the Master of Science degree within 2 
academic years, Tuition, admission fee, 
and books will be provided. During the 
summer and part-time during the aca- 
demic year they will have the oppor- 
tunity to work with experienced Hughes 
scientists and engineers, while receiving 
G.* INe salaries based upon their ability and 


technical experience. 


Applicant must receive his B.S. degree 
during the coming year in Aeronautical 
Engineering, Electrical Engineering, Me- 
chanical Engineering, or Physics. Partici- 
pant may request his graduate school 
from the following six institutions: Uni- 
versity of Southern California, UCLA, 
Stanford University, University of Ari- 
zona, Purdue University, or West Vir- 
ginia University. 


Write, specifying appropriate fellowship, to: 
Office of Advanced Studies 
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HUGHES 


RESEARCH AND DEVELOPMENT 
LABORATORIES 


Hughes Aircraft Co., Culver City, Calif. 
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START TODAY TO 
PLAN TOMORROW 


By knowing about some of the projects underway at the 
Babcock & Wilcox Company, an engineer may see his 
rsonal avenues of growth and advancement. For today 
&W stands poised at a new era of expansion and 
development. 
Here’s an indication of what's going on at B&W, with 
the consequent opportunities that are opening up for 
engineers. The Boiler Division is building the world’s 
largest steam generator. The Tubular Products Division 
recently introduced extruded seamless titanium tubing, 
one result of its metallurgical research. The Refractories 
Division developed the first refractory concrete that will 
withstand temperatures up to 3200 F, The Atomic Energy 
Division is under contract by the AEC to design and 
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B&W engineers discuss developments 


build the propulsion unit of the world’s first nuclear- the Deller. 

powered cargo vessel. 

These are but a few of the projects — not in the plan- Ask your placement officer for a copy of “Opportunities 

ning stage, but in the actual design and ee with Babcock & Wilcox” when you arrange your inter- 

ewe — upon which B&W engineers are now engaged. view with B&W representatives on your campus. Or 
he continuing, integrated growth of the company offers write, The Babcock & Wilcox Company, Student Train- 

engineers an assured future of leadership. ing Department, 161 East 42nd Street, New York 17, N. Y. 


How is the company doing right now? Let's look at one 
line from the Annual Stockholders’ Report. 


CONSOLIDATED STATEMENT OF INCOME 


BABCOCK | 


(Statistics Section) 
(in thousands of dollars) & hae & LCOX 
1954 1955 1956—UNFILLED ORDERS 
$129,464 $213,456 $427,268 N-226 


Manufacturers of Super-Refractories Only 


REFRACTORY CRUCIBLES 
GRAPHITE CRUCIBLES 
HIGH-TEMPERATURE CEMENTS 
SPECIAL REFRACTORY BRICK, TILE, SHAPES 


From the Following Materials:— 
GRAPHITE ——— SILICON CARBIDE FUSED ALUMINA ——— MULLITE 
MAGNESIA ZIRCON 


LAVA CRUCIBLE-REFRACTORIES CO. 
PITTSBURGH, PA. 
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Your first position after graduation 
will determine the direction in 
which you will grow in engineering 
knowledge and ability. 

Garrett offers engineering career 
opportunities which will expand for 
many years to come. 

They include the following in the 
fields of aircraft, missiles and tech- 
nological industry: system elec- 
tronics; computers and flight 
instruments; gas turbine engines 


IF you’re looking 
beyond tomorrow... 


and turbine motors; prime engine 
development; cryogenic and nuclear 
systems; pneumatic valves; servo 
control units and air motors; indus- 
trial turbochargers; air conditioning 
and pressurization and heat transfer. 

In addition to direct assignments, 
a 9-month orientation program is 
available to aid you in selecting your 
field of interest. This permits you 
to survey project, laboratory and 
administrative aspects of engineering 


This 9'%-pound AiResearch solid propellant power package energizes 
the auxiliary systems of a guided missile. It includes an electrical sys- 
tem generating 650 watts and a hydraulic system which activates the 
missile’s aerodynamic controls. Participating in its development were 
electronic, hydraulic, mechanical and power plant engineers. 


at Garrett, With company financial 
assistance you can continue your edu- 
cation at outstanding universities 
within easy reach of your employ: 
ment. 

Project work is conducted by 
small groups where individual effort 
is more quickly recognized and 
opportunities for learning and 
advancement are enhanced. For full 
information write to Mr, G. D. 
Bradley. 


986! S&S. SEPULVEDA BLVD., LOS ANGELES 46, CALIFORNIA 


DIVISIONS: AIRESEARCH MANUFACTURING, LOS ANGELES + AIREGEARCH MANUFACTURING, PHOENIX «+ AIRGUPPLY 
AIREGEARCH INDUSTRIAL + REX + AERO ENGINEERING + AIR CRUIGERS + AIRESGEARCH AVIATION GEAVICE 
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TECHNIBRIEFS 


@ GIANT LEGS LIFT OIL DRILL 
BARGE ABOVE OCEAN WAVES 


“Vinegaroon”, the second prece- 
dent-setting mobile off-shore drill- 
ing platform to be placed into coast- 
al tideland drilling service, was 
commissioned recently at New Or- 
leans, Louisiana. After formal chris- 
tening ceremonies, the 2500-ton be- 
hemoth immediately departed for 
its first drilling site in the Gulf of 
Mexico, The rig’s initial operations 
will take place 15 miles off of 
Cameron, Louisana, where it will 
drill in 35 feet of water. 

The “Vinegaroon” is a triangular, 
floating barge, equipped with three 
electro-mechanically controlled 
spuds or legs. The giant legs, each 
operating in 36 foot spud wells, 
lower to the ocean floor when lo- 
cated over a drilling site, elevating 
the hull structure to the desired 
height above the water. The legs 
are 145 ft. in height, and are made 
of truss-braced tubular steel, com- 
bining strength and regidity, with 
the ability to minimize adequately 
the effect of heavy seas. Three gear 
racks are mounted integrally on 
each of the legs, and are driven by 
final drive pinions actuated gear- 
motors, 


The feet of the elevating legs are 
spud tanks 35 ft. in diameter, and 
32 ft. high, which are filled with 
water when the legs are lowered. 
Having concave bottoms, the spud 
tanks are designed to provide a 
sure grip in securing dependable 
footing on the ocean floor. 

Powering the three supporting 
legs are 27 electric motors, nine in 
each spud housing, which drive the 
legs through 6,000 to 1 gear reduc- 
tions, and derive power from three 
440 volt, 60 a 2 3-phase A.C. 
generators. Power for the genera- 
tors is provided by three turbo- 
charged diesel engines, set for 600 
HP (intermittent ) at 1200 rpm. One 
of these generator combinations 
supplies power for ship's service, as 
well as providing stand-by power 
foi lowering the legs. 

Sufficient power is supplied by 
the power equipment to allow all 
three legs to be raised or lowered 
simultaneously, Fully loaded, the 
new drill rig may be raised at a 
rate of 16 in. per minute, and low- 
ered at 18 in. per minute. The av- 
erage height of the platform above 
the water during drilling will be 


approximately 40 feet. 
The “Vinegaroon’s” platform hull 
is 176 ft. long and 151 ft. wide, with 
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Caterpillar News Service 


On the day preceding its christening, the mobile off-shore drilling barge “Vinegaroon” 
undergoes final outfitting of its heliport and 140’ derrick. 


a depth of 20 ft. Loaded draft of 
the rig is 11 ft. 6 in. The hull sides 
and outer bottom are made of cor- 
rugated steel. Deck structures and 
platform inner bottom are fabri- 
cated of flanged steel plates. Be- 
tween the platform's double bottom 
are arranged compartments for the 
storage of drilling water, potable 
water, and diesel fuel. 


@ FLIGHT MAPS PRODUCED IN 
TWENTY SECONDS BY RADAR 

Airplane pilots and navigators 
can now consult a map that is only 
twenty seconds old made night or 
day in flight by radar. With a de- 
vice called a radar strip recorder 
which presents a photograph of the 
ground beneath the airplane as 
seen by airborne radar eyes, navi- 
gation to pin point accuracy is now 
possible. The airborne system is 
equally useful in peace or war. 

Previously navigators and pilots 
have had to rely on memory or 
hasty notes and calculations taken 
from radar presentations in the air. 
The new automatic device requires 
no operator; it combines electronics 
and photography to make it easy to 
determine the airplane's exact po- 
sition and true flight path at any 
time desired in flight without rely- 
ing upon memory or radio equip- 
ment on the ground. 

Initially designed for use with an 
airborne radar system, the strip re- 
corder with its associated fast film 
processor is adaptable to practically 
all types of airborne radar. In ad- 
dition, the device is useful as a 
ground recorder of radar or tele- 
meter information relayed from fly- 
ing radar sets. In such uses, the 
strip recorder makes it a simple 
matter for ground controllers and 
observers to monitor the flight path 
of a missile or drone aircraft. Hy- 
con Mfg. Company is the designer 
of this system. 

Instrumental in making the rapid 
strip recorder feasible is a unique 
process evolved by Hycon for de- 
veloping high sensitivity film in 
only ten seconds. The process uses 
only one liquid bath, which func- 
tions at a high temperature to speed 
the photographic development. 
Liquid is literally wiped onto the 
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9-inch wide film in the radar strip 
recorder much the same as painting 
walls with a squee-gee. The trans- 
parency which emanates from the 
monobath developer is then viewed 
directly on a translucent lighted 
screen about the size of a sheet of 
notebook paper. The recording and 
development process is continuous, 
so that the pilot, navigator, or other 
observer sees a slowly moving por- 
tion of a long strip of film which 
is automatically wound up on a 
roller in the machine. The roll of 
film is a permanent record which 
can be used for reference or later 
compared to other flight records. 
If desired, prints or other negatives 
can be made from the transparency 
roll. 

High a optics and ad- 
vanced electronic techniques went 
into the development of the radar 
strip recorder. The optical system 
mechanical adjustments 
which enable the pilot or observer 
to correct manually the machine for 
airplane wind drift. This wind drift 
adjustment results in a rectilinear 
record which maps the ground ac- 
curately along perpendicular axes, 
regardless of wind conditions at 
high altitude. In addition, special 
electronic circuits built into the 
recorder automatically correct for 
distortions due to the altitude of 
the aircraft. 

Working equally well day or 
night, above clouds or in clear 
weather, the radar strip recorder 
promises to revolutionize air navi- 
gation by combining the accuracies 
of radar, the convenience and util- 
ity of photography and the speed 
of electronics. 


@ TANK COMPARTMENT SHOCKS 
SIMULATED TO DESIGN TANKS 

An “automatic engineer” that 
helps to design tanks is now under 
development by Lehigh Engineer- 
ing Associates of Newark, New Jer- 
sey. 

This unusual project—a tank fight- 
ing compartment simulator—is be- 
ing devclevil for the United States 
Army. 

Not a training instrument, the 
simulator is devised to reproduce 
the various forces which act upon 
a tank fighting compartment on on 
the gunner in it. 

The simulator obtains immediate 
results, saving valuable design time 
and months of calculations. 
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Radar Strip Recorder 


@ MOBILE COMBAT COMPUTER 
SOLVES BATTLE STRATEGY 


A new mobile electronic “combat 
computer” for solving military prob- 
lems ranging from battle strategy 
and tactics to logistics is being de- 
veloped by Sylvania Electric Prod- 
ucts Inc. for the U.S. Army, 


The mobile field computer will 
fit into a standard trailer, about 28 
feet long, instead of requiring a 
large specially designed room as 
most complex electronic “brains” 
do. Air-conditioned, it will be able 
to function effectively in extreme 
climates and under grueling battle- 
field operating conditions anywhere 
in the world. 

Subminiature components, such 
as transistors, and circuitry of the 
most advanced design will give 
MOBIDIC rugged compactness 
combined with high reliability and 
versatility. 

A significant feature of the new 
computer is its expandability and 
high flexibility within the trailer. 
Tape devices for feeding data into 
the computer and recording an- 
swers, and additional magnetic core 
“memory” storage units can be 
added or changed to meet require- 
ments of particular types of prob- 
lems. 

The special uses for which MO- 

(Continued on Page 59) 


Integrated Fighting Compartment Simulator. 
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a blast 
furnace... 
as the 
research 
scientist 
sees it 


It’s simplified a great deal, of course, for there are 
a few other reactions involved, and all of them are 
going on simultaneously. 

This monster presents a real challenge to scientific 
analysis, but much fundamental knowledge has 
been gained, and this knowledge is being profitably 
applied to design and operations. 

Potential subjects for the application of modern 
scientific research are numerous in the steel industry. 
To mention a few—nature of reactions and heat 
transfer in smelting and refining —use of radioactive 
tracers for control of internal quality—automation 
of processes—development of stainless and other 
alloys—electrochemical problems in coating steel— 
solid state physics —simulation by analogue methods 
—improved methods of ore beneficiation—and so on. 

We look to continuing progress through expanded 
research and development activity. For this work 
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we are interested in graduates—at the B.S., M.S., 
and Ph.D. level—in 
Physical Metallurgy 
Process Metallurgy 
Mineral Dressing 
Chemical Engineering 
Electrical Engineering 
If research and development is your career field, get 
in touch with us through your placement director— 
or write to Research and Development Department, 
Jones & LAUGHLIN STEEL CORPORATION, 3 Gateway 
Center, Pittsburgh 30, Pennsylvania. 


Physics 

Analytical Chemistry 
Physical Chemistry 
Applied Mathematics 


Jones & Laughlin 
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Assume a loaded wheel on a typical Asphalt pavement consisting of 
Asphalt surface, base course and natural sub-grade. The entire load 
is transmitted to the pavement by the tire. The load, applied at the 
surface, is distributed downward and outward through the Asphalt 
pavement and base into the native soil or sub-grade. The load spreads 
out at an angle of approximately 45° in the manner indicated above. 


STRESS INTENSITY 


Look at the curved line. It shows the approximate manner in which 
intensity of stresses in flexible type pavements decreases in 
depth. The total load affects the shape of the curve: the greater 
the unit load, the greater the stress at the given depth .. . except 
that it cannot exceed 100% of the contact pressure at the surface. 


The flexibility of modern Asphalt designed to make maximum use Beouetous 
pavement is one of the great of native soil and other native out and file 
achievements of scientific road- materials such as sand, stone, 
building. slag and isone im- and those 
ortant reason for the economy 
It is the planned result of layer- potently 
) of modern Asphalt roads, 


upon-layer construction that 
“locks” surface to foundation to 
help spread the weight load, 
absorb shock and pounding 
without cracking. 


Study the diagrams on this page. —_—publication, 
They show how the load is dis- Make them 
tributed on modern Asphalt con- your 
struction and how the maximum _ professional 
stress varies with depth of reference 
Modern Asphalt paving is pavement. material. 


Ribbons of velvet smoothness 


e THE ASPHALT INSTITUTE, Asphalt Institute Building, College Park, Maryland MODERN ASPHALT Hichwars” 
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NEW PRODUCTS CORPORATION 


Cornerstoper the | NPC 


Corporate Character... Expressed in 


OFFICE 


jie Castings 


um Magnesium 
~ 


raftsmanship of every product, 
asgures you of the highest quality in 
designing, tooling, casting, machin 

and finishing of die castings in zin 


luminum or magnesium, ES 


ELECTRONICS 


AIRPLANES 


HAND TOOLS 


industry finds integrity, quality and service in NPC products. Mindful of this 
deep responsibility, everyone at NPC continually strives to maintain the 
highest of standards. Tool makers and production craftsmen that take pride 
in their work, utilizing the latest in modern machinery, enable 
NPC to perform a broad service for varied industries. 


New Propucts Corroration 
P.O.BOX 666 ¢ BENTON HARBOR 1, MICHIGAN 


Since 1922 
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TECHNIBRIEFS 
(Continued from Page 55) 


BIDIC is being developed include 
logistics, combat surveillance, sci- 
entific or analytic computation, and 
such application as air traffic con- 
trol and artillery target assignment. 

A typical logistics ay 909 which 
MOBIDIC would solve for a tacti- 
cal field force would be the control 
of inventory of vital battle supplies 
from weapons and ammunition to 
rations. If the computer determines 
that a vital item is not available lo- 
cally, it would automatically initi- 
ate a request for the supplies from 
the next higher source. 

In combat surveillance, the com- 
puter would be able to process 
swiftly a large quantity of data and 
information, ranging from enemy 
troop movement reports to results 
of prisoner-of-war interrogations, to 
help the field commander make tac- 
tical decisions. 


@ CHEMICALS TRANSFORM SAND 
TO SOLID ROCK FOUNDATION 

A man-made, subterranean solid 
sandstone dike is part of the foun- 
dation excavation for a New York 
City skyscraper. This dike was cre- 
ated by controlled injections of 
chemicals from the surface that 
turned water-bearing sand and 
gravel into impervious rock. 

Ground at the construction site 
of the 60-story Chase Manhattan 
Bank was divided into four layers. 
The top layer was silt and sand, 
next came a layer of hardpan and 
boulders, then sand, gravel and 
boulders, and finally bedrock. 

Before the thick foundation walls 
could be erected on the bedrock, 
the layer of sand and gravel had to 
be dried out and tightened. To sink 
a line of concrete box caissons un- 
der air pressure to seal off the wet 
strata, would have been expensive 
and time consuming. 

Instead, the foundation company 
alternately injected sodium silicate 
and calcium chloride solutions 
through 160 injection pipes into the 
wet ground. 

Reacting with the sand and grav- 
el to form a sort of sandstone, the 
chemicals solidified a watertight 
barrier some five-feet thick, extend- 
ing from bedrock to hardpan. 

Nearly 59,000 gallons of sodium 
silicate were injected. They were 
augmented by 200 tons of bagged 
calcium chloride. 
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3 stages to space 


The designs that will make news tomorrow are still 
in the “bright idea” stage today—or perhaps projects 
under development like this three-stage, two-man space 
ship. Drawn by Fred L. Wolff for Martin Caidin’s 
“Worlds in Space,” the rocket craft would start out as 
shown in the reverse drawing at left, shed its propulsion 
boosters in two stages as fuel is exhausted, and end up 
as the trim plane-like ship at right. Ship is planned to 
orbit a hundred miles above earth, return safely after 
onc to two days. 

No one knows what ideas will flower into reality. 
But it will be important in the future, as it is now, to 
use the best of tools when pencil and paper translate a 
dream into a project. And then, as now, there will be 
no finer tool than Mars—sketch to working drawing. 

Mars has long been the standard of professionals. 
To the famous line of Mars-Technico push-button 
holders and leads, Mars-Lumograph pencils, and 
Tradition-Aquarell painting pencils, have recently been 
added these new products: the Mars Pocket-Technico 
for ficld use; the efficient Mars lead sharpener and 
“Draftsman’s” Pencil Sharpener with the adjustable 

int-length feature; and — last but not least — the 
Sep the new colored drafting pencil 
which offers revolutionary drafting advantages. The 
fact that it blueprints veolecily is just one of its many 
important features. 


The 2686 Mars-lumograph drawing pencil, 19 
degrees, EXEXB to 9H. The 100! Mars-Technico 
push-button lead holder. 1904 Mars-lumograph 
imported leads, 18 degrees, EXB to 9H. Mars- 
lumochrom colored drafting pencil, 24 colors. 


JS.) INC. 


HACKENSACK, NEW JERSEY 


at all good engineering and drawing material suppliers 


€ ..S.STAEDTLER MARS 


_ 


-LUMOGRAPH 


2H § 1001 Js MARS-LUMOGRAPH 


2618. € J.S.STAEDTLER pau MARS -LUMOCHROM 
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Difference between ordinary magnetic iron (left) and Cubex (right) is diagrammed on glass panei by 
Dr. George W. Wiener, who heads up research on soft magnetic materiais at Westinghouse Research 


YOUNG WESTINGHOUSE SCIENTISTS 


open new design frontiers with 


Westinghouse scientists have climaxed an intensive 
search that promises significant improvements in 
electrical equipment performance and operating costs. 
With this new alloy, Cubex,® metal crystals are aligned 
in ice-cube fashion so that magnetism flows readily in 
four directions instead of two . . . actually turns corners 
with markedly less resistance. 

Now in the development stage, it will bring such 
important benefits as better performance, higher effi- 
ciency and smaller size to users of motors, transformers, 
and other electrical apparatus. 

Developed in Westinghouse Research Laboratories, 


Cubex is the result of continuous programs of research 
and development since the 1920's. 
This work on magnetism is only one of the many 


interesting jobs engineers and scientists at Westing- 
house are engaged in all the time. Other fields include 


SEMICONDUCTORS 
ELECTRONICS 

LARGE POWER EQUIPMENT 
GUIDED MISSILE CONTROLS 
and dozens of others. 


ATOMIC POWER 
AUTOMATION 
JET-AGE METALS 
CHEMISTRY 
RADAR 
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Laboratories. Or. Wiener got his B.S. in 1943 from University of Wisconsin. in 1953 he earned his Ph.D. at 
University of Pittsburgh while working at Westinghouse and studying on tuition-free Graduate Study Program. 


BREAK THROUGH MAGNETIC BARRIER: 


cube-oriented alloy 


For more information on Westinghouse research in 
the field of magnetism, or information on job oppor- 
tunities, write to Mr. J. H. Savage, Westinghouse 
Electric Corporation, P.O. Box 2278, Pittsburgh 30, Pa. 


Westinghouse 


‘ 


FIRST WITH THE FUTURE 


Cube-orientation of crystais in Cubex is revealed by “etch 
pite”’ in thie photomicrograph. Cubex is a silicon-stee! 
alloy, easily magnetized in four directions instead of two. 
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COLLEGE NEWS 


CORNELL GRAD STUDENT 
TRACKS SPUTNIK ORBIT 


Mr. Robert Hufnagle, a graduate 
student in engineering physics at 
Cornell, has been tracking the So- 
viet earth satellite as a part time 
project. Mr. Hufnagle with the aid 
of his war surplus shortwave radio 
has compiled surprisingly accurate 
data on the orbit of the satellite as 
it passes over Northeastern United 
States. 

The system he uses is surprising- 
ly simple. Each night he tunes his 
radio to the frequency of the signal 
emitted by the pone Sr He 
listens and records the time interval 
from when he first hears the signal 
until it fades away. The length of 
this interval depends upon how 
close the satellite approaches Ith- 
aca, After making two such con- 
secutive readings, Mr. Hufnagle is 
ready to plot the path of the satel- 
lite within a range of 900 miles 
from Ithaca. 

While the satellite's orbit is es- 
sentially stationary, the earth it 
circles is rotating. Thus two consec- 
utive revolutions of the satellite 


RADIO 
RANGE 


will trace two paths on the earth a 
given distance apart. This distance 
Mr. Hufnagle computed from the 
satellite’s period of revolution and 
the earth's rotational velocity. 

From the time interval and the 
velocity of the satellite he found 
the distance it traveled during the 
times he heard it. He then marked 
these lengths down as two parallel 
lines at a distance apart propor- 
tional to the distance between the 
two paths of the satellite traced 
upon the earth from two consecu- 
tive revolutions of the satellite. The 
four points formed by the ends of 
these two parallel lines determine 
a circle whose radius is equal to the 
range of his radio and whose center 
is at Ithaca. Having located Ithaca 
in relation to the two paths traced 
on the earth by the satellite, it was 
easy to draw a perpendicular line 
to the paths and determine how 
close the satellite approached Ith- 
aca, 

According to Mr. Hufnagle, the 
satellite passed directly over this 
area on October eighth and again 
on the fifteenth. 


“SECOND TIME 
INTERVAL 


FIRST TIME 


<—pDISTANCE BETWEEN TWO 
CONSECUTIVE ORBITS 


Diagram illustrates the method Mr. Hufnagle used to determine the path of the first 
Soviet Satellite within a range of 900 miles of Ithaca. 
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Roy Lamm 


Mr. Hufnagle’s method is based 
upon two assumptions. The first is 
that the radius of reception of his 
radio remains constant. The second 
is that the angle the satellite’s orbit 
makes with the latitudes of the 
earth is sixty five degrees. Mr. Huf- 
nagle stresses that this second fact 
has only been reported by the So- 


viets. 


PROF. ROY CLARK RETIRES; 
TAUGHT 15,000 STUDENTS 


Roy E. Clark, who has taught at 
Corneli since his graduation from 
the university 44 years ago, has be- 
come a professor emeritus of ther- 
mal engineering. 

Professor Clark estimates that 
about 15,000 students have passed 
through his classes in thermody- 
namics, power plants, turbines and 
other courses in the department. 

Besides his academic life, Pro- 
fessor (“Pop”) Clark has been ac- 
tive in many Ithaca groups. He was 
a charter member of the American 
Legion Ithaca Post 221, in 1918. 

He was also a charter member of 
the Ithaca Stamp Club, the Kiwanis 
Club, the Barber Shop Quartet and 
Balbec Grotto. 

Many Ithacans know first-aid 
techniques because of Professor 
Clark’s instruction in American Red 
Cross first-aid over a period of 25 
years. He spent 25 years in Boy 
Scout work too, serving as scout- 
master of Troop 7 at the First 
Methodist Church and for 10 sum- 
mers as business manager at Carsp 
Barton. 

One of Professor Clark's current 
good deeds is sharing with Marion 
Mack, Boynton Junior High School 
art teacher, an elaborate painting 
job in the interior of the First 
Methodist Church and its new ad- 
dition. 

Professor and Mrs. Clark, the 
former Ina Williams of Ithaca, plan 
a really foot-loose retirement—to 
sell their home here and travel. He 
says they want to spend several 
weeks in each of the states they 
have passed through, plus Wash- 
ington and Oregon, the two they 
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missed, and to take in Europe, 
Alaska, Hawaii, South America and 
the West Indies as well. 

Professor Clark was born in Nor- 
wood, N.Y., and throughout high 
school worked evenings, weekends, 
and summers in the now defunct 
Norwood Paper Company. 

By working a year after high 
school and another in the middle 
of his college course, and with the 
help of a New York State Tuition 
Scholarship of $200 a year, Profes- 
sor Clark put himself through Cor- 
nell. He received a mechanical en- 
gineering degree in 1913 and began 
to teach the next fall. The starting 
salary for instructor was then $800 
a year. 

During World War | he was an 
engineer with the Army Ordinance 
Department, stationed at a shell- 
loading plant at Mays Landing, 
N.]. 


INDUSTRY, SCHOOL HONOR 
PROF. RHODES IN NEW YORK 


Professor Fred H. “Dusty” 
Rhodes, founder and first director 
of Cornell's School of Chemical En- 
gineering, was honored at a recog- 
nition dinner held in New York 
City on October 28. The dinner, 
sponsored by leaders of industry 
and education, was in recognition 
of Dr. Rhodes’ pioneering leader- 
ship in the yment of chemi- 
cal engineering and the 
profession of chemical engineering. 

John M. Olin, Chairman of the 
Board of Olin Mathieson Company 
and H. F. Johnson, President of 
Johnson's Wax Company, spoke for 
industry before the gathering. S. C, 
Hollister, Dean of the College of 
Engineering, and Charles C. Wind- 
ing, successor to Dr. Rhodes as di- 
rector of the School, also addressed 
the gathering. Mr. Sidney Kirk- 
patrick, Editorial Director of the 
trade magazines “Chemical Engi- 
neering” and “Chemical Week”, 
acted as toastmaster. 

Professor Rhodes was born in 
Rochester, Indiana in 1889, gradu- 
ated from Wabash College in 1910 
and came to Cornell in the same 
year for his Ph.D. Receiving his 
Ph.D. in 1914, he went to the Uni- 
versity of Montana, where he 
taught chemistry for a year. He 
then returned to Cornell as a chem- 
istry instructor. From 1917 to 1920 
he worked for the Barret C Jompany, 
becoming Director of Research. In 
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this period he was in on many of 
the developments that have become 
the basis of chemical engineering. 

He returned to Cornell in 1920 
to teach industrial chemistry. It 
was at this time that he initiated his 
crusade for chemical engineering 
at Cornell. Finally, in the 1930's 
Dusty convinced the University 
and a degree of chemical engineer- 
ing was offered to chemistry gradu- 
ates who took an extra year under 
his direction. In 1938 a separate 
School of Chemical Engineering 
was established with Professor 
Rhodes as director. The School has 
grown at a rapid rate until today 
there are 403 undergraduates and 
14 full time staff members. 

Professor Rhodes, whose sense of 
humor is well known, liked to an- 
swer his telephone as follows: 

“This is Fred Hoffman Rhodes, 
Director of the School of Chemical 
and. Metallurgical Engineering, 
Herbert Fisk Johnson Professor of 
Industrial Chemistry and Person- 
nel Officer of the School.” He then 
insisted that the caller address him 
as Dusty. 

At the dinner the alumni and 
friends of Dr. Rhodes presented 
him with a symbolic gift represent- 
ing $350,000 which is being raised 
to endow the Rhodes Chair of 
Chemical Engineering at Cornell in 
his honor. 


At Professor “Dusty” 


DISTANCES SURVEYED TO 
ONE PART PER MILLION 


The Tellurometer, an electronic 
device which makes use of electro- 
magnetic waves to measure long 
distances with accuracies up to one 
part per million, was demonstrated 
at Cornell University’s Fuertes Ob- 
servatory at two sessions on Friday, 
October 25. 

The instrument, developed re- 
cently in South Africa, was demon- 
strated by Floyd W. Hough (Cor- 
nell 19) and Robert Thurrell, mem- 
bers of Tellurometer, Inc., Wash- 
ington, D.C. 

The line measured extended from 
the U.S. Coast and Geodetic Sur- 
vey station “University” near the 
Observatory to another station 
known as “Enfield” approximately 
6% miles west of Ithaca on the 
Mecklenburg road, The distance 
had already been measured by con- 
ventional ground methods. 

In connection with the demon- 
stration, the Central New York Sec- 
tion of the American Society of 
Photogrammetry met for dinner at 
the Statler Student Cafeteria on 
Friday evening at 6:30, The dinner 
was followed by a talk on the 
uses of the Tellurometer in geo- 
detic, photogrammetric and high- 
way surveying, The question of 


(Continued on Page 66) 


Rhodes beneae in New York: Back row, left to right: Sidney D. 


Kirkpatrick, vice-Pres. of McGraw-Hill, toastmaster; John F. Collyer ‘17, Chairman 

of the Cornell Bd. of Trustees; Dean 8. C. Hollister. Front Row; Charles H. Lechthaler 

‘38, Alumni representative; Professor Rhodes; and Herbert F. Johnson ‘22, president 
of Johnson's Wax Co. and a Cornell Trustee. 


63 


: 
f 
| 
| 
: 


GRINNELL- 
SAUNDERS 


DIAPHRAGM 
VALVES 


Backing Cushion 


Grinnell Teflon Diaphragms are made by a special process 
which produces a better product of greater density, tough- 
ness and flex life. 


The four case histories cited below demonstrate that 
Teflon offers a very high degree of chemical inertness to 
some of the most difficult chemicals which industry today 
must handle, Yet these are only a few of many success 
stories in the Grinnell files. 


Diaphragm life depends on temperature, pressure and 
frequency of operation, Inquiries must include complete 
service data to receive prompt and careful attention. 


Service Life 
Previous 
; Service Conditions Now Use to 2 mos : 
hexa- Gloss lined bodies; 14 mo’ . high for streamline flow in 
chloride nlorine) 1 to 2 inches * Body, linings and diaphragm materials to suit 
benzene, 20 service conditions. 
120 to 130 F, 
' - meen 20 body: 8 months : closure even with grit or scale in the line 
Coase 2 90% 95 Teflon Diophrogm; * Diaphragm absolutely isolates working ports 
HNO, plus 1.8% 1 to 3 inches ° from fluid . . . sticking, clogging, contemi 
ao Ff * Simple maintenance. Diaphragm can be re- 
she placed easily without removing valve from the 
doily Glen lined bodies: 9 months No to 
m- j metal-to-metal seats to ome 
0.50 psi, operated 
1 to 2 times doily in service 9 weeks 


tron bodies; Teflon 


— 1 yeor ° 

4 times deily 


WHENEVER PIPING IS INVOLVED 


Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings * welding fittings * engineered pipe hangers and supports *  Thermolier unit heaters * valves 
Grinnell-Sounders diophrogm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems . Amco air conditioning systems 


ENGINEERING GRADUATES HAVE FOUND ATTRACTIVE OPPORTUNITIES WITH GRINNELL 
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The Ramo-Wooldridge Fellowships 


for Graduate Study at the 


California Institute of Technology 
or the 
Massachusetts Institute of Technology 


Leading toward the Ph. D. or Sc. D. degree as offered by each institution 


Emphasis in the study program at the California Institute of 
Technology will be on Systems Engineering, and at the Massachusetts 
Institute of Technology on Systems Engineering or Operations Research. 


The Ramo-Wooldridge Fellowships have been estab- 
lished in recognition of the great scarcity of scientists 
and engineers who have the very special qualifications 
required for work in Systems Engineering and Opera- 
tions Research, and of the rapidly increasing national 
need for such individuals. Recipients of these Fellow- 
ships will have an opportunity a sone a broad 
course of graduate study in the fundamental mathe- 
matics, physics, and engineering required for careers 
in these fields, and will also have an opportunity to 
associate and work with 
and scientists. 

Systems Engineering encompasses difficult advanced 
design problems of the type which involve inter- 
actions, compromises, and a high degree of optimiza- 
tion between portions of complex complete systems. 
This includes taking into account the characteristics 
of human beings who must operate and otherwise 
interact with the systems. 

Operations Research involves the application of the 
scientific method of approach to complex manage- 
ment and operational problems, Important in such ap- 
plication is the ability to develop mathematical models 
of operational situations and to apply mathematical 
tools to the solution of the problems that emerge. 

The program for each Fellow covers approximately 
a twelve-month period, part of which is spent at The 
Ramo-Wooldridge Corporation, and the remainder at 
the California Institute of Technology or the Massa- 
chusetts Institute of Technology working toward the 
Doctor's degree, or in post-doctoral study. Fellows in 
good standing may apply for renewal of the Fellow- 
ship for a second year. 


SLIGi@iLity The general requirements for eligibil- 
ity are that the candidate be an American citizen who 
has completed one or more years of graduate study in 
mathematics, engineering or science Soles July 1958. 
The Feliowships will also be open to persons who have 
already received a Doctor's ia ree and who wish to 
undertake an additional year meade focused specifi- 
cally on Systems Engineering or Operations Research. 


AWARDS The awards for each Fellowship granted 
will consist of three portions. The first will be an 
educational grant through the Institute 
attended of not less than $2,000, with possible upward 
adjustment for candidates with family responsibilities. 
The second portion will be the salary paid to the 
Fellow for summer and part-time work at The Ramo- 
Wooldridge Corporation. The salary will depend upon 
his age and experience and amount of time vedas 
bur will normally be approximately $2,000. The third 
portion will be a grant of $2,100 to the school to cover 
tuition and research expenses. 


APPLICATION PROCEDURE 


For a descriptive booklet and application forms, 
write to The Ramo-Wooldridge Fellowship 
Committee, The Ramo-Wooldridge Corporation, 
5730 Arbor Vitae Street, Los Angeles 45. Com- ! 
pleted applications together with reference forms + 
and a transcript of undergraduate and graduate * 
courses and grades must he tranimittedtothe «+ 
Committee not later than January 20, 1958. ~ 


eee 


The Ramo-Wooldridge Corporation 


ARBOR VITAE LOS ANGELES 46. CALIFORNIA LOG ANGELES TELEPHONE: OREGON 
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COLLEGE NEWS 


(Continued from Page 63) 


major interest was, “Can electronic 
distance measuring replace triangu- 
lation and the tape?” 


MORSE CHAIN COMPANY JOINS 
LOCAL CORNELL ASSOCIATES 

The Cornell Associates, estab- 
lished in 1953, is aimed at advane- 
ing the natural partnership which 
exists between colleges and univer- 
sities on the one hand, and busi- 
ness and industry on the other. 
Morse Chain has own the 143rd 
member of the Cornell Associates. 

Robert O. Bass, executive vice 
president of the Morse Chain Com- 
pany, and Marion P, Balliere, Jr., 
Cornell "38, treasurer and control- 
ler, represented the company at a 
meeting in the President's office. 

“We are interested in promoting 
closer ties between our company 
and Cornell,” Bass said. 

President Malott, in welcoming 
Ithaca’s Industrial Good Neighbor 
into the organization, said, “Sup- 
port from industrial firms such as 
Morse Chain is becoming increas- 
ingly important to Cornell if we are 
to maintain the high level of our 
teaching and researeh. In return, 
the University offers valuable tech- 
nical and research information to its 
Associates.” 

Other local members of Cornell 
University Associates are; The Na- 
tional Cash Register Company, 
the New York State Electric and 
Gas Company and Therm-Electric 
Meters Company, Inc. 


PRATT & WHITNEY DISPLAYS 
TURBOJET ON CORNELL QUAD 


Pratt and Whitney division of 
United Aireraft Corporation recent- 
ly held a display of its jet engines 
on the Cornell Campus, The dis- 
play, lasting from October 15th to 
the 16th, is part of its public rela- 
tions program to familiarize under- 
graduate engineers with the activi- 
ties at P&W, 

The display consisted of a model 
of the Andrew Wilgoos Gas Tur- 
bine Laboratory, a J-57 turbojet en- 
gine and numerous photographs of 
engineering work saabea to jet en- 
gine design. 

The J-57, which is used widely in 
today’s jet aircraft, was designed 
and engineered at the Wilgoos Tur- 
bine Laboratory by P&W. 
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Recordings and color photos de- 
pieted the features of the engine 
which was cut away to show its 
internal mechanisms. 

Other photos demonstrated prob- 
lems encountered in airplane en- 
gine development. One picture 
showed the effects of radiation on 
grease, Because grease breaks down 
when exposed to radiation, a sub- 
stitute would have to be found for 
nuclear powered ships. 

The display will be at various 
other Eastern colleges throughout 
the winter. 


TAU BETA Pi HONORARY 
ELECTS FALL MEMBERSHIP 
Tau Beta Pi, the national engi- 
neering honorary, elected the fol- 
lowing students to membership this 
fall term: 
Richard Grossgold Arch 
Richard Owen Abbott Arch 
Robert Lawrence Seidel ChE 
Robert G. Spicher CE 
Gordon Loren Kraus CE 
Phillip Hall Kneen CE 
Walter Richard Curtice EE 
James J. Whalen EE 
Peter Henry Wolf EE 
William Carl Krell EE 
Allan Shale Krass EP 
Peter Crimi ME 
Richard Spehalski ME 
William H. Seymour ME 
Bernard J. Snyder ME 
Walter D. Gundel ME 


Honor JUNIORS: 

Michael Midler, Jr. ChE 
Robert Edward Lee Turner EP 
Herbert Peter Hess ME 


COAL DERIVATIVES EXPERT 
SPEAKS ON ENG. MANAGEMENT 

Joseph Pursglove, Jr., Cornell 
Class of 1930, vice president of re- 
search and development for the 
Pittsburgh Consolidation Coal Com- 
re was the first guest lecturer 
»efore Fifth Year mechanical and 
electrical engineering students at 
Cornell University on Friday, Oc- 
tober 11. 

Mr. Pursglove spoke on “Engi- 
neering and Management Oppor- 
tunities in the Coal and Coal Prod- 
uets Industries.” He is an authority 
on the chemical products derived 


- from coal and heads a staff of 150 


researchers in the Pittsburgh firm. 
He is a member of the American 
Institute of Chemical Engineering, 
the Engineering Society of West- 
ern Pennsylvania, and the Ameri- 
can Institute of Mining and Metal. 
lurgical Engineers. 

The lecture series is designed to 
stimulate engineering students to 
think not o iy about their future 
professional careers but also about 
their roles as citizens. Lectures are 
given Friday noon in Room 101, 
Phillips Hall. 


INDIA‘S TECHNOLOGY STATUS 
DISCUSSED BY PROF. MALTI 


At 8:00 P.M. on November 14, 
Professor Michael Malti, lately re- 
turned from a two year leave of ab- 
sence in India where he helped 
organize an Electrical Engineering 
school, gave a talk in Phillips 101 
before the members of the A.LE.E. 
&LR.E. 

The talk emphasized the tech- 
nical aspects of his work and the 
problems confronting India as she 
attempts to become a modern na- 
tion. 

A reception was held after the 
talk at which Professor Malti an- 
swered general questions on his 
work, 

Although there were only a few 
members present, the officers of the 
A.L.E.E.&LB.E. hope that speakers 
of Professor Malti’s stature will en- 
courage greater attendance at fu- 
ture functions. 


CIVIL ENGS. SEE AIRCRAFT 
STRUCTURES AT GRUMMAN 


On November 12th, those mem- 
bers of the Civil Engineering 
School interested in aircraft struc- 
tural engineering were taken on a 
tour of the Grumman Aircraft 
plants at Bethpage, L. I. and 
Tunkhannock, Pa. The trip was ar- 
ranged by Dr. Warner Lansing of 
the Grumman Corp., who received 
his Ph.D. at Cornell, and Professor 
George Winter, Head of the Struc- 
tural Engineering Department, of 
the C. E. School. The tours con- 
centrated on various phases of air- 
craft structural methods. Trans- 
portation was by Mohawk Airlines. 
The students arrived at Bethpage 
in the morning, flew to Tunkhan- 
nock in the afternoon, and returned 
to Ithaca by evening. 
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The never-ending search for oil takes men to 
strange places—even to ocean floors. 


Here Mobil scientists, the first company team of 
research geologists trained as skin divers, probe 
the bottom of the Gulf of Mexico, 


From their findings have come clues which may 
lead to the location of new oil reserves to strength- 
en the Free World—to guarantee you a continu- 
ous and abundant flow of the thousands of 
products made from petroleum toenrich your life. 


Geology is but one of many professions repre- 
sented on the world-wide roster of Mobil per- 
sonnel. We also employ nuclear physicists, math- ’ 
ematicians, chemists and engineers of ev ery type, t: 
marketing analysts, marketers . . . people pre- ; 
pered to handle more than 100 different positions, 


If you qualify, the Mobil companies offer you an 
opportunity to build a career through training 
that will utilize your talents to the fullest .. . 
constantly challenge your ingenuity . . . reward 
you with a lifetime of richly satisfying work, 4 3 


For more information about your opportunity ea 
with the world’s most experienced oil company, Es 
see your College Placement Officer. ~ 


Mobil 


SOCONY MOBIL OIL CO., INC. 


NEW YORK 17, N.Y. 


Leader in lubrication for 91 years 
APPILIATES: 
General Petroleum Corp., Los Angeles 54, California 
Magnolia Petroleum Company, Dallas 21, Texas 
id Mobil Oil of Conada Ltd., Calgary, Alberta, Canada 
Mobil Overseas Oil Company, New York 17, N. Y. 
f 


Mobil Producing Company, Billings, Montana 
Socony Mobil Oil Company de Venezvela 
~*~ and other foreign producing companies 
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To engineering undergraduates 


who want to plot a better 


career curve... 


DOUGLAS TEAMWORK 


HELPS TO RELIEVE 


PROJECT DETAILS! 


There are no “dead end” jobs at Douglas. As part 
of a crack engineering team, you'll be encouraged to use wi ts 


your full talents. Important assignments will give you 
the opportunity for greater accomplishments QOUGLAS /< 
and the kind of future you want. Wherever you choose \ La 
to locate — in California or across the nation — << f 
Douglas has a top assignment for you. ‘ 

FIRGT IN AVIATION 


For important career opportunities in your field, write: 


c. C. LaVENE 
DOUGLAS AIRCRAFT COMPANY, BOX 6102-R 


SANTA MONICA, CALIFORNIA 
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HYDRAULICS IN YOUR FUTURE 


hydraulic ingenuity 
streamlining ion 


Pressing Hopper-Fed Sleeve 


DENISON 
drOllica 
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pressed, the spindles advance 
F until finished. These automated _ 
tripled output, assured accuracy of 
tess than a year. Savings on tooling, and. 
— industry has called on hydraulic 
1218 Dublin Cofumbus'16, Ohio, 
4 
Shearing Four Slots. . . Trimming Chips... 
‘9 
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Since the time when the heart of radio was 
the crystal and cat’s whisker, Synthane 
laminated plastics have been the recom- 
mended insulation in the vital and ever 
expanding communications industry. 

Turn on your TV or radio and Syn- 
thane goes to work as insulation in coil 
forms, transformers, tuners, plug-ins, 
switches, potentiometers, or as the 
metal-clad base for the entire printed 
circuit. Synthane also qualifies for im- 
portant work in radar, sonar and guided 
missile applications. 

Among the varieties of Synthane lam- 
inated plastics are several with insula- 


tion resistance and dissipation factor ca- 
pable of controlling TV's high frequencies 
—even under tropically humid conditions. 
But Synthane makes over 30 grades— 
each with its own proportion of useful 
mechanical, electrical and chemical vir- 
tues. You can buy Synthane laminated 
plastics in sheet, rod and tube form or 
avail yourself of our complete fabrica- 
tion service. 

We have a number of interesting and 
informative folders on Synthane proper- 
ties and applications. A post card will 
bring them to you promptly. Synthane 
Corporation, 13 River Road, Oaks, Pa, 


Printed circuit for popular television receiver 


vses metal-clad Synthane Lominate, Such a ray) 

cirevit’ eliminates wiring, wiring errors, saves 

space and weight. ms, ~ 


COMPRESSIVE STRENGTH DIELECTRIC STRENGTH LIGHT WEIGHT WEAR RESISTANCE 


[SYNTH ANE | §....industry’s unseen essential 


SYNTHANE CORPORATION, 13 RIVER ROAD, OAKS, PA. 
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PROF. 


The untimely death of Professor 
B. K. Northrop on Friday, October 
25, 1957, shocked not only asso- 
ciates and students in the College 
of Electrical Engineering, but also 
many friends throughout the cam- 
pus and community, He was 64 
years old. 

Except for seven years at Col- 
gate, Professor Northrop has been 
connected with electrical engineer- 
ing at Cornell since 1918 when he 
received his Bachelor of Mechani- 
cal Engineering in E.E, At this time 
electrical engineering was not es- 
tablished as a separate college of 
the university. 

Through the years he has had 
several offers from industry, but his 
main interest has always been in 
teaching and working with students. 
While still a senior in mechani- 
cal engineering, he instructed an 
E.E. lab for juniors. During 1917 
and 1918 he was also an instructor 
in the Cornell physics department. 
Then he progressed from an E.E. 
instructor in the fall of 1918 to as- 
sistant professor, to associate pro- 
fessor, and finally to full professor 
of electrical engineering in 1946. 
During the war he taught and su- 
pervised radio and electronics for 
the Engineering Science and Man- 
agement War Training program. 

For the past eight years B. K. 
Northrop has devoted most of his 
time to advising the freshman 
class of electrical engineers. It is 
in this capacity that he has exerted 
the greatest influence on so many 
students. To most of the freshmen 
he was not only their adviser, but 
also their first friend on the fac- 
ulty; and for many, he was their 
best friend through all five years. 

Few students will forget this 
balding man with a well trimmed 
mustache, who would straighten up 
in his chair and momentarily lay 
aside his cigar to give a smiling 
greeting to anyone entering his 
door. When he wasn’t busy with 
freshmen, upperclassmen passing 
his office would say, “Hello, B.K.,” 
and stop in for an informal chat. 

The frosh would seldom hesitate 
to take their problems to “B.K.” for 
he encouraged them to talk out 
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Professor B. K. 


their troubles with him. He also 
encouraged students to bring their 
parents along for discussion of 
major problems. Professor Northrop 
»atiently and sincerely treated 
av’ difficulties as an individual 
‘ware often checking with the 
wy's instructors to seek out the 
root of his troubles. He keenly fol- 
lowed the progress of all “his boys” 
through their succeeding years at 
Cornell. 

In addition to being class adviser 
and teaching, he was admissions 
officer for the College of Electrical 
Engineering and was a member of 
the university committee on stu- 
dent conduct. Until recently, he 
was also a counselor at frosh camp. 

Professor Northrop developed 
the industrial electronics program 
at Cornell and did important con- 
sulting work for several industrial 
firms. He also had many articles 
printed in scientific publications. 

He was a member of the Ameri- 


Photo Science 


Northrop 


can Institute of Electrical Engi- 
neers and was past president of the 
Ithaca branch. He was also a mem.- 
ber of the Institute of Radio Engi- 
neers, American Society of Engi- 
neering Education, Acacia social 
fraternity, Eta Kappa Nu honorary 
fraternity for electrical engineers, 
the Ithaca division of the US. 
Power Squadron, and the Coast 
Guard Auxiliary. In addition, he 
was a member and past president 
of the Blue Lodge, F&L Masons of 
Hamilton. 

Professor Casper L, Cottrell, who 
has been appointed new freshman 
class adviser and officer of the ad- 
missions board, sums up the feel- 
ings of the faculty and students in 
the following way: “B.K.’s passing 
is deeply felt by all who knew him. 
The gap he’s left in the department 
will be difficult to fill, and his in- 
fluence in the college and on the 
students will never be forgotten.” 


~Ronald Tesarik, EE 60 
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E.E.’s, M.E.’s, A.E.’s, Math, Physics and Chemistry Majors: 


First uncensored photo of TALOS, long range guided missile developed by APL for the Navy. 


Technical achievement 


is our sole concern 


The Applied Physics Laboratory (APL) 
of The Johns Hopkins University exists 
solely to make scientific and technical ad- 
vances. For this reason we are able to offer 
our staff members freedom to explore tan- 
gential ideas, which frequently lead to 
significant accomplishments. Among our 
“firsts” are the world’s first supersonic ram- 
jet and the first large booster rocket. As far 
back as 1948 we achieved fully-guided 
supersonic flight, 

Today two guided missiles that grew out 
of our pioneer work are in production: the 
TERRIER is now a fleet service weapon, 
and TALOS (above) has been adapted for 
land as well as ship-based operation. When 
TALOS was recently unveiled by the Navy, 


APL shared honors with many associate 
and subcontractors who had worked under 
our technical direction in its development. 

We are presently engaged in missile 
assignments of a highly advanced nature 
which cannot be divulged for security rea- 
sons. Suffice it to say that, as always, our 
work is of such vital importance and 
urgency that little is spared to facilitate its 
progress. Scientists and engineers at APL 
are in the vanguard of science and enjoy 
the keenest sort of responsibility and 
challenge. 

For information on opportunities await- 
ing men with better-than-average academic 
records, ask your Placement Officer for our 
new 30-page publication or write: Pro- 
fessional Staff Appointments, 


The Johns Hopkins University 
plied Physics Laboratory 


8621 Georgia Avenue, Silver Spring, Maryland 
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FOR YOUR INFORMATION 


p beat barnacles 
polefin opportunities 


Beat barnacies 
“Barnacle Bill” is not only the title 
of an old sea song—it’s the price 
ship operators pay for inefficient 
operation due to barnacle-fouled 
hulls, 

Although you can combat foul- 
ing with copper pigments, conven- 
tional copper bottom paints may 
create new problems by accelerat- 
ing the corrosion of steel hulls. 

MutvaL sodium copper chro- 
mate to the rescue : research shows 
that it has both anti-fouling and 
anti-corrosive properties. No sur- 
prise either, because it is a mem- 
ber of the same pigment family as 
“zine yellow,” a chromate long 
used as a corrosion inhibitor in 
metal priming paints, Anti-fouling 
of course, because it contains cop- 
per. 

This useful combination of prop- 
erties also has led us to test 
sodium copper chromate 
in preservative combinations for 
wood, cordage, fabrics and paper, 
and in agricultural fungicides, 


Oletin opportunities 
Did it ever occur to you that your 
product might be epoxidizable? 
Or even hydroxylatable? 

What, never? All we mean is 
you can upgrade it with hydrogen 
peroxide, to put you in new mar- 
kets with greater profits, 
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DIVISIONS 
Barrett 

Generali Chemical 
National Aniline 
Nitrogen 
Semet-Solvay 

Solvay Process 
international 


p> water-resistant coatings 


With H,Oz2, you can upgrade 
such olefins as soya bean oil, cot- 
tonseed oil, tall oil, turpentine, lin- 
seed oil or unsaturated petroleum 
derivatives. 

By upgrading, you find yourself 
making resin plasticizers, glycols, 
stabilizers, insecticides, monomers, 
lubricants, waxes, surfactants or 
brake fluids, 

In the epoxidation and hydro- 
xylation processes, hydrogen per- 
oxide reacts with unsaturated ole- 
fins to form a completely different 
class of chemical compounds. Of 
course, hydrogen peroxide has 
been around for some time, but 
recent developments now permit 
broad commercial use of these 
processes, 

Research people working in 
chemicals, plastics and pharma- 
ceuticals will be interested in a 
new Solvay Process Division up- 
to-date review and bibliography 
on the subject. 


Water-resistant coatings 
Paper coaters know that if they 
want to keep a coating from com- 
ing off in water, they must insolu- 
bilize the binder after application. 
Starch, casein, protein and latex 
are the most widely used paper 
coating and sizing adhesives. The 
major advantage of starch is its 
ease of use, but this is offset by its 


pnew urethane booklet 


lack of water resistance. On the 
other hand, although casein, pro- 
tein and latex give good water re- 
sistance, they are more expensive, 

May we suggest a starch coating 
modified with U.F, ConcENTRATE- 
85, for low-cost, water-resistant 
paper coatings. A product of our 
Nitrogen Division, U.F. Concen- 
TRATE-85 is a low-cost, non-resin- 
ous, high-concentration urea-for- 
maldehyde product. 

You can obtain different degrees 
of insolubility by adding 2 to 50% 
to the starch, though 20% gener- 
ally makes an excellent coating. 
Other assets: a simple mixing 
operation, a useable pH range of 
4 to 8. 

We have available a new tech- 
‘nical paper on the subject, “A new 
product for the insolubilization of 
starch films.” 


New urethane 
In these columns, we've talked 
about what the industry calls “the 
next great synthetic.” Allied’s in- 
terest in urethane materials lies 
with our National Aniline and 
Barrett Divisions, which produce 
the key chemicals—diisocyanates 
and polyester resins respectively— 
used in making these versatile 
lastics. Now we have a new 
,00klet available on urethane ma- 
terials, detailing their applications 
and their future. 


Murvuat and U.P. we Allied 
Chemical trademarks, 


Creative Research 


These examples of product de- 
velopment work are illustrative 
of some of Allied Chemical’s 
research activities and oppor- 
tunities. Allied divisions offer 
rewarding careers in many dif- 
ferent areas of chemical research 
and development, 


ALLIED CHEMICAL 
61 Broadway, New York 6, N.Y. 
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SILICON SOLAR CELL 


(Continued from Page 37) 


silicon solar cell. At present, the 
previously described set up of 432 
cells is being tested at Americus, 
Georgia, where it is powering an 
all transistor carrier amplifier, The 
432 solar cells are connected as a 
trickle charger for a 22% volt nickel 
cadmium storage battery. With this 
arrangement, power is available to 
the amplifier, day and night, bad 
weather and good. A portable FM 
transistor transmitter powered by 
solar cells has also been devised. 
It has been tested over short dis- 
tances on the grounds of the labor- 
atories at Murray Hill, N.J. It is 
thought that with suitable antennas 
the range of transmission could 
have been extended to several miles. 

As far as the future is concerned, 
it is unlikely that the electric power 
companies will have much competi- 
tion from solar cells, In order for 
one homeowner to use solar cells 
for his house, he would have to 
purchase a ton of storage batteries 
in order to insure power at night 
and in bad weather, The cost of the 
storage batteries alone would be 
$5,000.00 initially and $1,000.00 per 
year for maintenance, 

It seems now that the most likely 
field for the solar cell to enter is 
communications, Particularly — in 
telephone work, dependable, con- 
tinuous duty, low capacity power 
supplies are needed in inaccessible 
locations (inaccessible, that is, to 
everything but telephone cables 
and sunlight). The combination of 
solar cell and storage battery is 
very well suited to such applica- 
tions. Portable radios for use on 
beaches may also be powered by 
solar cells. Although it is still in the 
laboratory stage, it is certain that 
as the silicon solar cell's develop- 
ment continues, many new uses for 
its energy conversion characteristics 
will be found. 


BIBLIOGRAPHY (Silicon Solar Cell) 
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World Symposium on Applied 
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. Silicon solar energy converters, | 
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4, An Appraisal of Silicon and its | 
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5. Diffusion of Boron and Phos- | 
phorous into Silicon, C. Ful- 
ler, J. A. Ditzenberger, Journal 
of Applied Physies, v. 25 #11 | 
pp. 1439-1440, Nov, 1954 


. Diffusion of Donor and Ac- | 
ceptor Elements in Silicon, C. 
S, Fuller, J. A. Ditzenberger, | 
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. The Solar Battery, Gordon Rais- | 
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. Growth of Germanium Single | 
Crystals containing p-n June- 
tions, G. K. Teal, M. Sparks, E. 
Buehler, Physical Review, v. 81 
#4 p. 637, Feb. 15, 195] 


9. Preparation of Hyper-pure Sili- 
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D. Lewis, Journal of the 
Electrochemical Society, v, 96 
#6 pp. 359-363, Dec. 1949 


. Principles of Transistor Cir- 
cuits, RK. F. Shea, New York, 
1953 


Solar Battery Uses Plastics. 
Modern Plastics, v. 33 #6 p. 
104, Feb. 1956 


CORRECTION TO 
OCTOBER ISSUE 
The following example appeared 

in the October issue of THe Cor- 
NELL ENGINeER in the article “The 
Development of Numerical Nota- 
tion” by Peter H. Jedel: 

4’ 6” 


8” 0” 
13’ 4” 


The answer should have been 
corrected to read 13’ in the duo- 
decimal system which is the deci- 


mal equivalent of LY, 


Why Vought Projects 
Bring Out The Best 
In An Engineer 


At Vought, the engineer doesn’t often 
forget past assignments. Like all big 
events, they leave vivid memories. 
And it’s no wonder. 


For here the engineer contributes to 
history-making projects — among 
them the record-breaking Crusader 
fighter; the Regulus II missile, chosen 
to arm our newest nuclear subs; and 
the new fast-developing 1,500-plus- 
mph fighter, details of which are still 
classified. 


The Vought engineer watches such 
weapons take shape. He supervises 
critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 
Engineers with many specialties share 
these experiences. Today, for exam- 
ple, Vought is at work on important 
projects involving: 

electronics design and manufacture 

inertial navigation 
investigation of advanced propulsion 
methods 


Mach 5 configurations 


Vought’s excellent R&D facilities 
help the engineer through unexplored 
areas. And by teaming up with other 
specialists against mutual challenges, 
the Vought engineer learns new fields 
while advancing in his own. 

Would you like to know what men 
with your training are doing at 
Vought... what you can expect of a 
Vought career? 


For full information, see our repre- 
sentative during his next campus visit. 
Or write directly to: 


Supervisor, Engineering Personnel 
Dept. CM- 2 


CHANCEL, ° 
AIRORAFT 
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A 
Vought 


Vignette 


ONE OF A SERIES 


Why the Missile Engineer Never 
Missed Mail Call 


Vought’s Regulus II missile took shape just a 
short walk from the desks of its developers. Engi- 
neers handled the new hardware and monitored 
tests in person — literally flying the big missile on 
the ground at Dallas. It was a convenient arrange- 
ment while it lasted. 

Then a big USAF Globemaster landed and 
taxied to Vought’s Experimental Hangar. The mis- 
sile was winched aboard and airlifted to a desert 
site for flight tests. By nightfall there was a 1,000- 
mile rift between Regulus I] and home base. 

Joe Boston was ready to step into this gap. As 
Project Assistant for Field Liaison, he'd already 
equipped Vought’s desert crew for extensive flight 
tests. Now he'd make sure that test data and hard- 
ware flowed uninterrupted from the desert to 
Vought. High-speed feedback of facts on one flight 
could influence the success of the next. 

Mail from the desert poured in to Joe at Vought. 
From project men at the flight test site came parts 
for immediate rework and return. From the flight 
test crew’s mobile ground station came rolls of tele- 
metered brush records. From the recoverable 
Regulus itself, came packets of oscillograph data. 
And from Field Service —- for repair or replacement 
— an occasional wrench or relay. 
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Joe served as clearing house and consultant. 
Flight data was reduced and released to design and 
support groups. It revealed not only missile per- 
formance, but the temperatures and pressures of a 
strange new environment. When data pointed 
toward design changes, Joe’s time and cost esti- 
mates helped specialists ‘reach decisions, 

Thanks to Vought’s fast overland relay of hard- 
ware and data, the records of one flight were 
decoded and digested in time to improve the next 
hop. Dividends in performance and reliability were 
obvious after six flights had been logged by 
Regulus II. 

All six had been flown by one vehicle. 


Chance Vought uses comprehensive 
testing and data analysis to assist 
the engineer through unexplored 
problem areas, Test facilities 
strengthen every phase of the 
development cycle, and procedures 
are aimed at feeding data quickly 
into the engineering process. 
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Research at Cornell— 


RADIO STAR WAVES PROBE ATMOSPHERE 


Properties of the earth's iono- 
— and troposphere can be de- 
duced from the refraction of radio- 
frequency energy passing through 
the earth's A study of 
atmospheric refraction of radio 
waves from radio stars is now being 
made at Cornell for the U.S. Air 
Force by Professor Joseph L. Ros- 
son of the Department of Electrical 
Engineering. 

Cassiopeia-A, which is located in 
the constellation Cassiopeia about 
30° from Polaris (the North Star), 
is a radio star that emits radio 
waves of many different wave 
lengths. Due to refraction, radio 
waves from Cassiopeia-A that enter 
the earth's ionosphere experience 
bending and changes in direction of 
polarization which give an ap- 
parent position of the star which is 
different from the position obtained 
by direct visual astronomy, Know- 
ing this difference it is possible to 
measure phase changes in the ar- 
rival of the signal due to the refrac- 
tion of the radio waves. Changes in 
signal strength due to dynamic 
changes in the structure of the ion- 
osphere are also measured. The ap- 
parent changes in angular refrac- 
tion are known as phase scintilla- 
tions and changes in signal strength 
as amplitude scintillations, anal- 
ogous to the dancing and twinkling 
of visible stars. 


The technique of measuring the 
apparent position of the radio 
source involves the use of an inter- 
ferometer which measures the in- 
terference between the signals from 
two antennas placed on a base line 
of accurately nate direction and 
antenna separation. A special re- 
ceiver is used to detect the informa- 
tion and feed it to recording instru- 
ments. Information on refraction in 
both the horizontal and vertical di- 
rections is desired and for these 
purposes an interferometer is ori- 
ented in an east-west direction and 
another in a north-south direction. 
The location of the field site itself 
is immediately north of the present 
Radio Astronomy Laboratory lo- 
cated near the Cornell University 
airport, 

The application of the traveling- 
wave antenna is a unique and novel 
idea conceived by Dr. Henry G. 
Booker of Cornell, The antenna is 
designed so that the radio source 
Cassiopeia-A is always kept on the 
main beam of the antenna through- 
out the solar day, while, at the 
same time, the undesirable radio 
signal from the radio star Cygnus 
falls into a minimum of the an- 
tenna’s radiation pattern. This 


means that it is possible to fol- 
low the radio movement of the 
source using interferometry with- 
out continuously tracking it. Also, 


Photo Science 
Traveling Wave Antenna used in research on atmospheric refraction. 


incident radio-frequency energy 
from sources other than Cassiopeia 
is minimized. 

Data obtained from this project 
will not only aid a great deal in the 
study of the structure and of some 
of the properties of the ionosphere 
and troposphere, but will also ad- 
vance knowledge on new kinds of 
radio transmission. Much of the 
theory for this work was developed 
by Dr. Booker and the experiment 
described here was first proposed 
by Dr. Benjamin Nichols. 

Warren L. Levy 
E.E. 


RADIATION COUNTER 
(Continued from page 30) 


small voltage rise almost instan- 
taneously when a ray strikes the 
crystal. 

The current produced at the 
anode of the photomultiplier does 
not always vary directly with the 
rays hitting the crystal. The radio- 
active particles hitting the crystal 
may have different energy levels. 
Also, depending upon the angle of 
which the particles enter the crys- 
tal, differing amounts of energy will 
be dissipated. Because the particles 
lose varying amounts of energy, the 
intensity of light given off will also 
vary. Thus, when necessary, the 
readings must be compensated for 
by correction curves. 


Other Detection Methods 


There are still a few other meth- 
ods employed in detecting radia- 
tion, but the two previously ex- 
plained are the most common. Now 
the problem remains to convert the 
electrical impulses produced by the 
detector into some sort of reading 
or measurement. The two most 
widely used devices are a scaler, 
which counts each individual pulse, 
and a ratemeter, which integrates 
the pulses and gives a direct read- 
ing on a meter. Both of these meth- 
ods provide the vital information to 
further our knowledge of radioac- 
tivity as well as to insure the safety 
of workers in contaminated areas. 

Source: Anton Electronics Lab- 
oratory, Inc., Brooklyn, N.Y. 
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Where reliability is the watchword 


JENKINS VALVES were selected 


Reliability has characterized Sikorsky Helicopters 
throughout a long record of military and commercial 
service. A watchword in the building of these versa- 
tile airplanes, reliability also was made the critical 
measure of all equipment for the 18-acre Sikorsky 
plant recently completed in Stratford, Conn. 


On the valves to control much of the complex net- 
work of pipelines, management, architects, engineers 
and contractors found it easy to agree. From long 
experience on many jobs all could be sure of the 
reliability of Jenkins Valves. 

This confidence in the specification “JENKINS”, has 
been shared by building experts and plant operating 
men alike for 93 years. The valves that have won this 
great confidence bear the Jenkins Diamond trade- 
mark ... and they cost no more. Jenkins Bros., 
100 Park Ave., New York 17, 
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Architects and Bngineers: ¥. A. ano Geonce 
Detroit; with ALBERT ASSOCIATED ARCHITECTS AND 
Encineeas, Detroit, as consultants 


General Contractor: BE. & F. Consrauction Co., Bridgeport. 
Mechanical Contractor: Joun Winkie, Inc., Larchmont, N. Y¥. 


JENKINS VALVES shown controlling heating lines. Used through- 
out the Sikorsky plant on steam, water, air and process piping. 


| JENKINS 


VALVES 
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CRESCENT INTERLOCKED ARMOR POWER CABLE 


and cables for homes, factories, farms and public 


buildings. 


For more than 70 years CRESCENT INSULAT- 
ED WIRE AND CABLE has met the highest 
standards of safety and economy in electric wires 


CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, N. J. 


C. Edward Murray, Jr. ‘14 


113 E. Green St. 


Printing 
Promotes 


THE CAYUGA PRESS 


Ithaca, N.Y. 


Progress 


Phone 2-2781 
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WHO IS ELIGIBLE—Summer em- 
ployment opportunities at the Los Alamos 
Scientific Laboratory are open to graduate 
students majoring in various physical sciences, 
and undergraduates receiving their degrees 
next June, who intend to continue with ad- 
vanced studies. 


G RAD U ATE Ss T U DEN T Selection is made by the Laboratory on a basis 


of your record, your experience and interests, 
and the recommendations of your professors, 


The program provides for well-paid summer 
work with renowned scientists in one of the 
nation’s most important and best equipped 


laboratories. 


As a summer employee you will become fa- 


miliar with the phases of vital scientific re- 
search and development activity related as 
closely as possible to your field of interest. 
This experience will enable you to appraise 


the advantages of a future career at the 
Laboratory. 


HOW YOU MAY APPLY—Apply 
on the application form (available in your place. 
ment or department office, or by writing to Los 
Alamos immediately) before January 15, 1958, 
to allow time for review of your qualifications 
and for necessary security clearance, which 
may take three or four months to complete. 
Employment offers are contingent on the grant. 
ing of this clearance by the Atomic Energy 
Commission. Transcripts of all graduate and 
undergraduate work should be submitted. 
Applicants will be notified of the Laboratory’s 
decision by April 1, 1958. 


TRAVEL EXPENSES PAID 
TO AND FROM LOS ALAMOS 


Single dormitory quarters are available. 


Write to: 
Personnel Director OPPORTUNITIES FOR 
Division 1200 


Experimental Physicists 
Nuclear Physicists 


Metallurgical Engineers 
scientific laboratory chemical Engineers 
@ OF THE UNIVERSITY OF CALIFORNIA Analytical Chemists 
LOS ALAMOS, NEW MEXICO Inorganic Chemists 
Physicol Chemists 
Mechanical Engineers 
Electrical Engineers (Electronics) 
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SCOTTISH LABOR 


(Continued from Page 27) 


He takes it out of the pack and 
gives it to his companion. In larger 
matters, the Scotsman’s small wage 
forces him to seek value for his 
money. Food, clothing, and lodging 
are inexpensive by U.S. standards. 
Large luxuries such as automobiles 
and television sets cost more than 
they do in the U.S. Therefore, a 
worker whose wage is as good as 
an American worker's wage in 
terms of necessities is forced into a 
somewhat lower standard of living, 

Tradesmen’s pay does not usual- 
ly increase with seniority. This, and 
the high taxes tend to keep the men 
in the same economic bracket for 
their whole lives. Many live for the 
day when they can hit the jackpot. 
Government-controlled radio elimi- 
nates the giveaway programs, yet 
dozens of other get-rich-quick 
schemes tantalize the skilled work- 
crs, 

Huge sums are bet on the horse 
races. The tracks and the bookie 
agencies—which advertise in the 
newspapers—are readily available. 
Private bookies—all illegal entre- 


sreneurs—abound. Some factory 
oat regularly meet the bookie at 
lunchtime to place their money on 
that afternoon's races. 

Hundreds of tradesmen earn wel- 
come additions to their incomes by 
running within-the-works lotteries. 

Nationwide football pools whose 
advertisements describe how 2d 
can win £75000 are very popular. 
The Aberdeen post office has four 
mail slots: “local,” “inland,” 
“abroad” and “football pools.” 

Even the government takes ad- 
vantage of the gold fever. Sales of 
interest bearing bonds are quite 
low among a skilled laboring class 
which has virtually no investments 
other than pension funds and which 
keeps its Vife insurance to £10- 
£20, just enough to cover the cost 
of dying. There has been a success- 
ful sale of bonds which bear no in- 
terest but which entitle the owner 
to a chance in a lottery. 

Scottish tradesmen lead a com- 
fortable, very secure life. Their gov- 
ernment and union pension, health, 
etc., systems guarantee their finan- 
cial well-being. These tradesmen 
do not enjoy the same standard of 
living as their counterparts in some 


other nations; partly because of 
Britain's straitened economic situa- 
tion, and partly because of a lower 
productivity. The workers try to 
raise themselves by winning large 
sums or, more successfully, by rais- 
ing the occupational level of their 
children. It is this, combined with 
very large government subsidies for 
some students which now allows 
reasonable numbers of tradesmen’s 
sons to enter college. 

highly democratic society, 
where even the cultural institu- 
tions such as the British Museum 
cater to the interests of the trades- 
men, and an intense patriotism are 
helping Scottish labor to push Bri- 
tain to greater prosperity than was 
known when the empire was at its 
height. 

Albert Sacerdote, a fifth-year stu- 
dent in the School of Chemical En- 
gineering, lived in Europe until 
May 1940. Since then he returned 
three times. Two of these trips 
were made to the Continent; how- 
ever, last summer the author 
worked in Scotland as a student 
trainee of a Scottish firm, It is upon 
his experiences last summer that 
this article is based. 


FRICK REFRIGERATING 
MACHINES BUILT IN OVER 
80 TYPES and SIZES 


THE NAME BACKED BY 
104 YEARS 


oF Knowlton—Standard Handbook for 
Electrical Engineers 


ENGINEERING 
75 YEARS 


OF 
REFRIGERATION 


50 YEARS 
OF 


AIR CONDITIONING 


WRITE FOR INFORMATION ON AIR CONDITIONING- 
REFRIGERATION ENGINEER TRAINING COURSE 


DEPENDABLE REFRIGERATION SINCE 1662 


URTORICO) 


WAYNESBORO, PENNA. U.S. A. 


Marks’ Engineers Handbook 


Perry—Chemical Engineers Handbook 


Urquhart—Civil Engineering Handbook 


Eshbach—Handbook of 
Engineering Fundamentals 


The Corneil Campus Store 


Barnes Hall 
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How to keep the 


world’s biggest 


ripper ripping 


The machine at right does a 
job that dynamite used to. 
Weighing 17% tons, it's the 
world’s biggest ripper. In de- 
signing this monster, engi- 
neers faced a load problem. 
The axles of the steel drum 
wheels had to take tremendous 
shock loads as the machine 
ripped five foot furrows in solid 
rock strata. And they had to 
take the heavy radial and thrust 
loads of cross-country travel, 
To handle a// the loads, the 
engineers mounted the wheels 

on Timken® tapered roller 
bearings. 


Slice a Timken bearing in half and see why it takes shock loads 


We case carburize Timken bearing races and rollers to make 
them hard on the outside to resist wear, tough on the inside to 
resist shock. And the taper lets Timken bearings take radial and 
thrust loads in any combination, 


Want to learn more about Company calls Better-ness. If you'd like 

job opportunities? to know more about Better-ness and 
what it can mean to you, write for: 
; p “Better-ness and your career at the 
Better machines enrich our lives, give Timken Company”. The Timken Roller 
us more spare time. It’s whatthe Timken Bearing Company, Canton 6, Ohio. 


ROLLER BEARINGS 


TRADE-MARK REG. U.S. PAT. OFF. 


Timken bearings make better machines. 
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ALUMNI ENGINEERS 


(Continued from Page 49) 


Stanley W, Zimmerman, profes- 
sor in charge of Cornell’s High 
Voltage Research Laboratory, 
served as secretary-treasurer at a 
three-day conference of the Acad- 
emy of Sciences of the National 
Research Council on October 21- 
23 

Professor Zimmerman led a 
round-table discussion on high volt- 
age cable developments and took 
part in a discussion on insulation 
design, He is also a member of the 
committee publishing the annual 
digest of literature on dielectric 
phenomenon, 

The conference was attended by 
300 scientists, including chemists, 
physicists, engineers and others in- 
terested in the research, develop- 
ment and application of electrical 
insulating materials. 


Eugene W. Kettering "30, has re- 
ceived one of three Elmer A, Sperry 
Awards for 1957. The awards are 
given in recognition of a distin- 


guished contribution to the art of 
transportation. 

Mr. Kettering participated in the 
development of the original Gen- 
eral Motors Diesel engine and was 
project engineer in charge of the 
development of the 567 series en- 
gine, which became the “railroad” 
engine. He is at present head of ‘the 
research department of the Electro- 
Motive division of General Motors. 

The Sperry Award commemo- 
rates the life and achievements of 
Dr. Elmer A. Sperry (1860-1930) 
whose inventiveness contributed di- 
rectly and indirectly to improve- 
ments in transportation by land, sea 
and air. The award was established 
in 1955 by Dr. Sperry’s daughter, 
Mrs. Robert Brooke Lea, and his 
son, Elmer A, Sperry, Jr. (Cornell 
1917), and is presented annually, 

Mr. Kettering lives in Hinsdale, 
Illinois. 

Mr. Lea, Dr. Sperry’s son-in-law, 
is a member of Cornell Class of 
1915. 


George H. Barnard, BSAE '49, 
joined Knolls Atomic Power Lab- 


AIRCRAFT CONTROL BEARING CATALOG... 
available for university libraries, This catalog con- 
tains complete di jonal and load rating tables, 
scale drawings and a special engineering section 
featuring technical data, 


FAFNIR 


BALL BEARINGS 


MOST COMPLETE as LINE IN AMERICA 
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of 
engineering 


Fafnie builds super-precision ball 
bearings with tolerances held to 
millionths of an inch and finishes to 
microinches. These bearings support 
jet engine rotors where they with- 
stand high loads and speeds while 
compensating for distortion and 
maintaining shaft rigidity under 
blast furnace conditions, 

The self-aligning jet engine ball 
bearing illustrated involves a radial 
and a thrust bearing assembled in 
one-piece self-aligning outer ring. 
All parts muse fit together with ex- 
treme precision. Higher mathematics, 
metallurgy, mechanical and aeronau- 
tical engineering are required to 
design and construct such a bearing. 
The Fafnir Bearing Company, New 
Britain, Connecticut. 


oratory in 1952, presently KAPL 
Senior Resident Engineer at the 
Material Testing Reactor, Arco, 
Idaho. 


Donald H. McClelland, MAreoE, 
has joined the Guided Missile Re- 
search Division, The Ramo-Woold- 
ridge Corporation, Los Angeles. 

Mr. McClelland’s experience in- 
cludes aerodynamics, flight dynam- 
ics, flutter and gust loads analysis, 
gas dynamics, heat transfer acous- 
tics, and rocket propulsion system 
analysis. 

He received his A.B. degree in 
physics at the University of Kansas 
and his masters degree in aero- 
nautical engineering at Cornell 
University. He is a member of Phi 
Beta Kappa, Sigma Pi Sigma, Delta 
Phi Alpha. He is affiliated with the 
Institute of the Aeronautical Sci- 
ences and the American Rocket 
Society. 

Mr. McClelland resides at 4190 
Somerset Drive, Los Angeles, Calif. 


Robert L. Gifford, CE, ’90, ’91, 
retired engineer who lives at 123] 
South El Molino Avenue, Pasadena 
5, Cal., has returned from a flight 
to Honolulu, Manila, Bangkok, 
Ankhor Wat, Hong Kong, and 
Japan. It was his third trip to Hon- 
olulu this year. Gifford is a member 
of the Royal Horticultural Society, 
London, and a life member of the 
Honolulu Orchid Society. 


R. A. Woodle, BChemE, Super- 
visor of Lubricants Research at The 
Texas Company's Port Arthur-Port 
Neches, Texas, Research Labora- 
tories, is the co-author of a tech- 
nical paper, “Electrolysis of Used 
Refinery Caustic through a Cation 
Permeable Membrane,” which he 
will present before the Southwest 
Region of the American Chemical 
Society at a meeting in Tulsa, Okla- 
homa, on December 5, 6 and 7. 

Mr. Woodle joined Texaco in 
1944 after receiving his Bachelor of 
Chemical Engineering degree. He 
was assigned to the Port Arthur 
Research Laboratories and has held 
a succession of assignments and is 
now Supervisor of Lubricants Re- 
search. 

Mr. Woodle is the author of sev- 
eral technical papers presented be- 
fore various professional societies 
during his career with Texaco. He 
is a member of the American 
Chemical Society. 
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ALLIS-CHALMERS 


... where you can design, build, 


research or sell products like these 


...and grow with 3 growth industries 


Opportunities 
in these fields 


Thermodynamics 
Acoustics 


POWER” 
of all Types 


MANUFACTURING 


You can grow faster in a company that supplies the 
basic needs of growth! Power, construction and 
manufacturing musl grow to supply the needs of our 
population which is increasing at the rate of 50,000 
per week. Allis-Chalmers is a major supplier of 
equipment in these basic industries. 


But there’s another factor of equal importance: 
Allis-Chalmers Graduate Training Course offers un- 
usual opportunities for the young engineer to: 


e Find the type of work he likes best 
@ Develop engineering skill 
e Choose from a wide range of career possibilities 


Allis-Chalmers graduate training course has been 
a model for industry since 1904. You have access 


System Analysis 
(Electrical and 
Mechanical) 


Stress Analysis 

Hydraulics 

Electronics 

Process Engineering 
Mechanical Design 
Structural Design 
Metallurgy 

Nucleonics 

High Voltage Phenomenon 


Analog and Digital Computers 


Fluid Dynamics 
Basic Research 


to many fields of engineering: electric power, hy- 
draulies, atomie energy, ore processing. 


There are many kinda of work to try: design 
engineering, application, research, manufacturing, 
sales. Over 90 training stations are available, with 
expert guidance when you want it. Your future is 
as big as your ability can make it. 


Or, if you have decided your field of interest. and 
are well qualified, opportunities exist for direct as- 
signments on our engineering staff. 


In any case—learn more about Allis-Chalmers. 
Ask the A-C manager in your territory, or write 
Allis-Chalmers, Graduate Training Section, Mil- 
waukee 1, Wisconsin. 
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STRESS STRAIN... 


“I'm losing my punch,” she said, 
as she left the cocktail party in a 
hurry, 

Ga 


“How'd you puncture your tire?” 
“Ran over a bottle of milk.” 
“Didn't see it, huh?” 
“Naw, the kid had it under his 
coat,” 
oO 


“The editor just hanged himself.” 
“Have they cut him down?” 
“Not yet. He isn't dead.” 


ao ao 
A flight of bombers had ranged 
far and wide over Germany, 


spreading tons of propaganda leaf- 
lets over the Third Reich, 

All planes returned safely to 
their base except one. Hours 
passed, Night fell. Still no plane, 
Finally, its engines were heard, As 
it landed, the operations officer ran 
out to the plane. “Where have you 
been anyway?” he yelled, 

“I delivered the leaflets, that’s 
all,” was the reply. 

“How long does it take you to 
drop leaflets?” 

“Drop ‘em?” said the pilot. “We 
were pushing ‘em under people's 
doors,” 

The height of bad luck—seasick- 
ness and lockjaw, 

a 

The ocean was rough, As the 
steward was taking a bowl of soup 
to a stateroom he lost his balance 
on the uncertain deck and poured 
the contents into the lap of an old 
gentleman asleep in a deck chair. 
Keeping his wits, the steward 
tapped the old gentleman on the 
shoulder and asked solicitously, “I 
do hope you feel better now sir,” 

o ° 

A ChE was experimenting with 
new formulas for beer. He labored 
on his various theories for over a 
year, and when finally hitting upon 
what he thought was a revolution- 
ary process, he sent the formula to 
a laboratory to be analyzed. 

The reply came back, 
horse has diabetes.” 


“Your 
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He. “I'm groping for words.” 

She: “Well, | hope you don't ex- 
pect to find them there.” 

Jane: “Why doesn't John ever 
take you out to the movies any- 
more?” 

Joan: “One evening it rained and 
we stayed home.” 

ao o 

“What kind of guy is your room- 
mate?” 

“Well, last night he stubbed his 
toe on a chair and said, “Oh, the 
perversity of inanimate objects.” 

An Air Force man from Ken- 
tucky volunteered: “It’s kinda hard 
to be polite to a Northern girl. Be- 
fore Ah can open a door for her, 
she has opened it, gone through it 
and sla-ammed it in mah face!” 

a 

Situation: Two infants in the 
nursery of the maternity ward of a 
hospital. 

First Infant; “I’m a little boy.” 

Second Infant: “How can you 
tell?” 

First; “Wait till the nurse leaves 
and I'll show you. 

The nurse left and the first infant 
pulled down the covers and said, 
“See, blue booties.” 

o 

A pink elephant, a green rat, and 
a yellow snake walked into a cock- 
tail bar. 

“You're a little early, boys,” said 
the bartender. “He isn’t here yet.” 

After watching a drunk try to 
unlock the door to his house with- 
out success, a policeman went over 
and asked if he might handle the 
key for him. 

“No thaksh,” the inebriated chap 
answered, “I gotta pretty good hold 
on thish key. You try and grab the 
housh.” 

oO oO 

Engineer: “Going around with 
women a lot keeps you young.” 

Second Engineer: “How come?” 

Engineer: “I started going around 
with women when I was a fresh- 
man two years ago, and I'm still a 
freshman.” 


M.E.: “Got a match, Jack?” 

E.E.: “Here it is.” 

M.E.: “Well, how about that? 
I've forgotten my cigarettes.” 

E.E.: “Too bad. Give me back 
my match.” 

And then there was the rather 
forlorn engineer who, on seeing a 
pigeon flying overhead, exclaimed: 
“Go ahead, everybody else does!” 

“Wanna see two cute devils?” 

“Sure.” 

“Well, go to hell.” 

If it’s funny enough to tell, it’s 
been told; if it hasn’t been told it’s 
too clean; and if it’s dirty enough 
to interest an engineer the editor 
gets kicked out of school. 

A castaway on a desert island, 
following another shipwreck, pulled 
ashore a girl clinging to a barrel. 

“How long have you been here?” 
asked the girl. 

“Thirteen years,” replied the 
castaway. 

“All alone—then you're going to 
have something you haven't had 
for thirteen years,” said the girl. 

“You don't mean to tell me that 
barrel is full of beer.” 

Overjoyed at the news that he 
was the father of triplets, an ex- 
cited father rushed down to the 
hospital and without waiting for 
any ceremony dashed pellmell into 
the delivery room. 

“Wait a minute, sir” the shocked 
nurse shouted at him. “You can't 
go in there now, with your clothes 
full of germs! You're not sterile!” 

“You're telling me!” shouted the 
father. 

“Tl bet you wouldn't marry me,” 
he said. 

She called his bet and raised him 
five, 

° 

Guest to the host in new house: 
“Hello, Bud, how do you find it 
here?” 

Host: “Just walk upstairs and 
then two doors to the left.” 
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PHY AT WORK—No. 31 


PHOTOGRA 


a 


in a Kodak Series 


Using a stereoscopic plotter the engi 


neer can prepare a contour map The 
photo-analyst reads the photographs 
directly for the meaning of earth and 
foliage in determining subsoil charac 


teristics and much other valuable data 


In minutes the survey plane flies over 


the prospective site, making over 


lapping stereo photographs. 


Asharp eye in the sky picks plant sites, 


appraises soil and water supply 


Stereo aerial photographs in 
the hands of Donald J. Belcher 
& Associates Incorporated, 
Ithaca, N.Y., reveal a wealth of 
information about a location in 
a fraction of the usual time and 
at far less cost. 


Picking a plant site, determining 
drainage and foundation condi- 
tions, routing a highway or pipe- 


line, can mean months of trudging 
toil and sampling. 


But not when you put photog- 
raphy to work, 


The sharp eye of the depth- 
revealing 3D camera gets every 
detail down on paper where the 
trained analyst can translate the 
photographic record into invalu- 
able tacts for the engineers, 


CAREERS WITH KODAK 


Whether it is in finding a plant 
site, or im aiding research, im- 
proving a product or increasing 
sales, photography plays an im- 
portant position on industry's 
team. kor small companies and 
large, it picks up chores that free 
technical hands for creative work. 
It trains, it sells, it takes over 
ofthee routine. You'll find it can 


work for you, too. 


With photography and photographic 


processes becoming increasingly im- 


portant in the business and industry of 


tomorrow, there are new and challeng- 
ing opportunities at Kodak in research, 
development, design and production. 


If you are looking for such an interest- 
ing opportunity, write for information 
about careers Kodak. Address: 


Business and lechnu al Personnel De- 


with 


partment, kastman Kodak Company, 


Rochester 4, N, 


EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


tenor wane 


. 
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Q. Mr. Hill, what can | do to get the 
most out of my job interviews? 


A. You know, we have the same 
question. I would recommend that 
you have some information on what 
the company does and why you be- 
lieve you have a contribution to 
make. Looking over company in- 
formation in your placement office 
is helpful. Have in mind some of the 
things you would like to ask and try 
to anticipate questions that may 
refer to your specific interests. 


Q. What information do you try to get 
during your interviews? 


A. This is where we must fill in be- 
tween the lines of the personnel 
forms. I try to find out why partic- 
ular study programs have been fol- 
lowed, in order to learn basic motiva- 
tions. I also try to find particular 
abilities in fields of science, or math- 
ematics, or alternatively in the more 
practical courses, since these might 
not be apparent from personnel rec- 
ords. Throughout the interview we 
try to judge clarity of thinking since 
this also gives us some indication of 
ability and ultimate progress. One 
good way to judge a person, I find, 
is to ask myself: Would he be easy 
to work with and would I like to 
have him as my close associate? 


Q. What part do first impressions play 
in your evaluation of people? 


A. I think we all form a first im- 
pression when we meet anyone. 
Therefore, if a generally neat ap- 
pearance is presented, I think it 
helps. It would indicate that you 
considered this important to your- 
self and had some pride in the way 
the interviewer might size you up. 


Q. With only academic training as a 
background, how long will it be before 
I'll be handling responsible work? 


W. Scott Hill 


A. Not long at all. If a man joins a 
training program, or is placed direct- 
ly on an operating job, he gets 
assignments which let him work up 
to more responsible jobs. We are 
hiring people with definite consider- 
ation for their potential in either 
technical work or the management 
field, but their initial jobs will be 
important and responsible. 


Q. How will the fact that I've had to 
work hard in my engineering studies, 
with no time for a lot of outside activi- 
ties, affect my employment possibilities? 


A. You’re concerned, I’d guess, with 
all the talk of the quest for ‘ well- 
rounded men.’”’ We do look for this 
characteristic, but being president 
of the student council isn’t the only 
indication of this trait. Through 
talking with your professors, for 
example, we can determine who 
takes the active role in group proj- 
ects and gets along well with other 
students in the class. This can be 
equally important in our judgment. 


Q. How important are high scholastic 
grades in your decision to hire a man? 


A. At G.E. we must have men who 
are technically competent. Your 
grades give us a pretty good indica- 
tion of this and are also a measure 
of the way you have applied your- 
self. When we find someone whose 
grades are lower than might be ex- 
pected from his other characteristics, 
we look into it to find out if there 
are circumstances which may have 
contributed. 


Q. What consideration do you give work 
experience gained prior to graduation? 


A. Often a man with summer work 
experience in his chosen academic 


GENERAL ELECTRIC 


One of a series* 


Interview with General Electric’s 


Manager — Engineering Recruiting 


Qualities | Look For 
When Recruiting Engineers 


field has a much better idea of what 
he wants to do. This helps us decide 
where he would be most likely to 
succeed or where he should start his 
career. Many students have had to 
work hard during college or sum- 
mers, to support themselves. These 
men obviously have a motivating 
desire to become engineers that we 
find highly desirable. 


Q. Do you feel that a man must know 
exactly what he wants to do when he is 
being interviewed? 


A. No, I don’t. It is helpful if he 
has thought enough about his in- 
terests to be able to discuss some 
general directions he is considering. 
For example, he might know whether 
he wants product engineering work, 
or the marketing of technical prod- 
ucts, or the engineering associated 
with manufacturing. On G-E train- 
ing programs, rotating assignments 
are designed to help men find out 
more about their true interests be- 
fore they make their final choice. 


Q. How do military commitments affect 
your recruiting? 

A. Many young men today have 
military commitments when they 
graduate. We feel it is to their ad- 
vantage and ours to accept employ- 
ment after graduation and then ful- 
fill their obligations. We have a 
limited number of copies of a De- 
partment of Defense booklet de- 
scribing, in detail, the many ways in 
which the latter can be done. Just 
write to Engineering Personnel, 
Bldg. 36, 5th Floor, General Electric 
Company, Schenectady 5, 


*LOOK FOR other interviews dis- 
cussing: @ Advancement in Large 
Companies @ Salary @ Personal 
Development. 
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